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WASHINGTON 25, D.C., 25 August 1944, 


TM 11-1510, War Department Technical Manual, Service Manual for 
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for the information and guidance of all concerned. 


[A.G. 300.7 (25 Mar 44).] 


By ORDER OF THE SECRETARY OF WAR: 


G. C. MARSHALL, 


Chief of Staff. 


OFFICIAL: 


J. A. ULIO, 
Major General, 


The Adjutant General. 


DISTRIBUTION: 
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DESTRUCTION NOTICE 


WHY —To prevent the enemy from using or salvaging this equipment for 


his benefit. 


WHEN — Ordered by your Commander. 


HOW — 1. Smash — Use sledges, axes, handaxes, pickaxes, hammers, crow- 
bars, heavy tools, etc. 


2. Cut — Use axes, handaxes, machetes, etc. 


3. Burn — Use gasoline, kerosene, oil, fame throwers, incendiary 


grenades, etc. 


A. Explosives 


‘a 





Use firearms, grenades, TNT, etc. 


. Disposal— Bury in slit trenches, fox holes, or other holes. 


Throw in streams. Scatter. 


USE ANYTHING IMMEDIATELY 


WHAT — 1. Smash — a. 


d. 


é, 


& r 


. Cut — All wires, cables, coil winding 


hs 


radio set. 


habe 


x 


Rea kes —— ee 


b, 


/ Burn. — g: 


AVAILABLE FOR DESTRUCTION OF THE EQUIPMENT 


All high-voltage bushings and insulators, bleeder 
resistors, capacitors, terminal blocks, and fuse 
panels in the rectifier, transmitter, and keying 
unit, 

The range unit in the oscilloscope. 

All dipoles and reflectors on the antenna. 

Transmission line. 

Antenna position control unit. 

Oscilloscope units (2) and receivers (2) after re- 
moving them from their cases. 

Water cooling unit. 


s throughout the entire 


All tubes in every component. 
(Be careful when breaking the 


All spare tubes. : 7 : 
as it will explode when 


cathode-ray tube 
smashed. ) 
All insulated wires, cables, and other parts. 
Instruction books, technical manuals, and_ sche- 
matics. 


Power and operating vans. 


DESTROY EVERYTHING 


Xx 


SAFETY NOTICE 


While every practicable safety device has been 
incorporated in the equipment, the operator should 
always bear in mind that Radio Sets SCR-270-—(*) 
and SCR-271—(*) involve the use of extremely 
high voltages, which are a constant danger to 
personnel. Operators must at all times observe 
all safety regulations. The voltages generated in 
the set, if not handled properly, are sufficient to 
cause death on contact. 

The following precautions must be strictly 
observed: 

(1) Do not change tubes nor make any ad- 
justments inside the equipment with the high- 
voltage switch ON. 

2) Do not depend upon door switches nor 
interlocks for protection, but always disconnect 
the power to the equipment when any possible 
danger may exist. 

(3) Keep away from live circuits. 

(A) Do not try to reach within, or in any man- 
ner gain access to, the inclosures while the inter- 
locked doors are closed, or while the power- 
supply line switches are closed. 

(5) Do not connect any apparatus, external 
to the inclosure, to circuits within the equip- 
ment. 

(6) Do not apply voltages to the equipment 
for testing purposes while any noninterlocked por- 
tion of the shielding or inclosure is removed or 
open. 

(7) Always use the grounding stick to short- 
circuit large capacitor terminals and to ground 
the high-voltage circuits before performing serv- 


ice operations within the high-voltage rectifier, 
transmitter, and keyer. 

(8) Before touching any of the terminals or 
connections, use a screw driver with a well-insu- 
lated handle to short-circuit the terminals of the 
large capacitors in the oscilloscope or receiver. 

(9) Do not under any circumstances reach 
within the inclosures to service or adjust the equip- 
ment unless another person, capable of rendering 
aid, is present. 

(10) Do not tamper with interlocks. 

(11) Do not under any circumstances remove, 
short-circuit, or tamper with any access door, gate, 
or safety interlocked switch, except as directed for 
specific tests. 

(12) Do not expect the interlocking switches 
(which shut off the high voltage) to be fool- 
proof. 

(13) Keep fire extinguishers accessible and 
ready for immediate use. 

(14) Have a properly stocked first-aid kit avail- 
able AT ALL TIMES. 

(15) Fumes from cleaning agents such as 
alcohol, carbon tetrachloride, and naphtha are 
dangerous to human life when used within a con- 
fined space, Be careful when using any of these 
agents. Never use them in an inclosed room nor 
van which is not well ventilated. Precautions for 
allowing fumes to be dissipated into the air must 
always be taken before attempting to use any of 
the cleaning agents. Alcohol and naphtha are both 
inflammable and should be kept away from all: 
open flames or sparks. 


All 














FIRST AID TREATMENT FOR ELECTRIC SHOCK 


I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 


Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, 
board) to move either the victim or the wire. Avoid contact with the victim. If necessary to cut a 
live wire, use an axe with a dry wooden handle. Beware of the resulting flash. 


Il. ATTEND INSTANTLY TO THE VICTIM’S BREATHING. 


Begin resuscitation at once on the spot. Do not stop to loosen the victim’s clothing. Every moment 


counts. Keep the patient warm; Wrap him in any covering available. Send for a doctor. Remove false 
teeth or other obstructions from the victim’s mouth, 


POSITION 
1. Lay the victim on his belly, one arm extended directly 
overhead, the other arm bent at the elbow, the face 
turned outward and resting on hand or forearm, so that 
the nose and mouth are free for breathing (fig. A). 


Zs 


Stradle the patient’s thighs, or one leg, with your 
knees placed far enough from his hip bones to allow you 
to assume the position shown in figure A. 


3. Place your hands, with thumbs and fingers in a 
natural position, so that your palms are on the small of 


his back, and your little fingers just touch his lowest 
ribs (fig, A). 


FIRST MOVEMENT 
4. With arms held straight, swing forward slowly, so 
that the weight of your body is gradually brought to bear 
upon the victim. Your shoulders should be directly over 
the heels of your hands at the end of the forward swing 
(fig.B). Do not bend your elbows. The first movement 
should take about 2 seconds. 


SECOND MOVEMENT 


5. Now immediately swing backward, to remove the 
pressure completely (fig. C). 


6. After 2 seconds, swing forward again. Repeat this 
pressure-and-release cycle 12 to 15 times a minute. A 
complete cycle should require 4 or 5 seconds. 


CONTINUED TREATMENT 


7. Continue treatment until breathing is restored or until there is no hope of the victim's recovery. Do 
not give up easily. Remember that at times the process must be kept up for hours. 
8. During artificial respiration, have someone loosen the victim’s clothing. Wrap the victim warmly; apply 


hot bricks, stones, etc. Do not give the victim liquids until he is fully conscious. If the victim must be 
moved, keep up treatment while he is being moved. 


9. At the first sign of breathing, withhold artificial respiration, If natural breathing does not continue, 
immediately resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration, 
The relief takes the operator's place as the original operator releases the pressure. 

ll. Do not allow the revived patient to sit or stand, Keep him quiet. Give hot coffee or tea, or other 
internal stimulants, 





AIll 





_ 


REFERENCE NOTICE 





TM 11-1510, Service Manual, is one of six technical manuals on Radio Sets 
SCR-270-(*) and SCR-271-(*). It is used with TM 11-1110D, TM 11- 
1114D, TM 11-1110M, Technical Manuals; ITM 11-1310, Technical Opera- 
tion Manual; and TM 11-1410, Preventive Maintenance Manual. 
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TROUBLE SHOOTING 





Section |. INTRODUCTION 


1. Purpose 

This manual is designed to help the trouble 
shooter locate any defect in the radar installation 
with speed and accuracy and make proper and 
permanent repairs. A simple, logical procedure 
is developed and is presented in a step-by-step 
form, which will enable the trouble shooter to 
avoid the loss of time and efficiency which would 
result if trial and error procedures were used. 


Nore. When used throughout this manual, the symbol (*) 
following momenclature will refer to all items of equipment 
regardless of model or procurement. Thus Radio Sets SCR- 
270-(*) and SCR-271-(*) refer to: 

SCR-270-B, SCR-270-C, SCR-270-D, SCR- 
270-E, SCR-270-BA, SCR~270-CA, SCR~271, 
SCR-271—A, SCR-271—AA, SCR-271—AAA, 
SCR-271—AB, SCR-271—B, SCR-271—BA, SCR-— 
271-D, SCR-27/1-E; SCR-271—F, SCR-271-G. 
SCR-271-H, SCR-271-J, SCR—271-K, SCR- 
271-L, and SCR-271—M. 


2. Scope 


The following discussion will deal briefly with 
the contents of each chapter in this manual and 
will serve as a guide to the way the manual is to 
be used. 

a. TROUBLE SHOOTING (ch; 1), This chapter 
contains a discussion of the information necessary 
to assist in rapidly locating defects. The need for 
sectionalization and localization of a fault is ex- 
plained. Signal tracing, signal substitution, 
voltage measurements, and resistance measure- 
ments are thoroughly discussed. 

b, Test EQUIPMENT (ch, 2), This chapter 
describes the use, operation, and limitations of 
test equipment available in the field. The text is 


supplemented by detailed illustrations and dia- 
grams. 

c. NorMat Set (ch. 3). The conditions found 
in a normal set during the starting and stopping 
procedure and while the set is operating normally 
are explained in this chapter. Each condition de- 
scribed here is correlated with an abnormal con- 
dition in the following chapter. 

d. ABNORMAL Set (ch. 4). The use of the 
starting procedure for tracing a fault to a particu- 
lar component and then to a particular part is 
explained in this chapter. The abnormal condi- 
tions which may be present in a set are thoroughly 
analyzed by procedures, charts, waveforms, dia- 
grams, and illustrations. The use of the Equip- 
ment Performance Log for trouble shooting pur- 
poses is also explained. 

é, REPLACEMENT (ch, 5). When a fault has 
been located, the trouble shooting process is com- 
pleted by repairing or replacing the defective 
part. This chapter describes and illustrates the 
proper steps for removing and replacing the major 
parts of the rectifier, transmitter, keyer, receiver, 
water cooler, oscilloscope, and antenna position 
control system. 

f. Emercency Repairs (ch. 6). Occasionally, 
replacement parts or necessary tools are not avail- 
able, and the trouble shooter must resort to 
emergency repairs to keep the station on the air. 
This chapter describes field-tested methods for 
making quick temporary repairs. 

g. MAINTENANCE Parts List (ch. 7). This 
chapter lists the replaceable parts for Radio Sets 
SCR-270-(__) and SCR-271-(_ ) and gives 
the Signal Corps Stock number for each part. 
The availability of each part and the echelons in 
which it is carried is also shown on the mainte- 
nance parts list. 


Section Il. TROUBLE SHOOTING PROCEDURES 


3. Introductory Notes 


No matter how well equipment is designed and 
manufactured, faults are bound to occur in service. 





Preventive maintenance will minimize difficulties. 
When troubles do occur, the repairman must locate 
and correct them as rapidly as possible. This sec- 
tion gives general information for aid to personnel 
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engaged in the important duty of trouble shooting. 

a. TROUBLE SHOOTING Data. Every advan- 
tage should be taken of the material supplied in 
this manual to aid in rapidly locating faults. The 
following data should be consulted as needed: 

(1) Complete schematic diagrams. The dia- 
grams include all components and show all the 
connections (power, input, and output) to other 
units. 

(2) Simplified and partial schematics. These 
diagrams are particularly useful in trouble shoot- 
ing, because they enable the electrical functioning 
of the circuits to be followed more clearly than on 
the regular schematics, and thus help to speed 
locating the trouble. 

(3) Voltage and resistance data at all socket 
connections, This information is especially use- 
ful when the trouble has been traced to a particu- 
lar stage. 

(4) Illustrations of components. Front, top, 
and bottom views aid in locating and identifying 
parts, 

(5) Pin connections. Pin connections on sock- 
ets, plugs, and receptacles are shown numbered or 
lettered on the various diagrams, in accordance 
with standard practice. 

(a) Socket connections are numbered in a clock- 
wise direction around the sockets, looking at the 
socket from the bottom. On an octal socket, the 
first pin clockwise from the keyway is pin number 
1. Pin numbers are identified on the schematic 
diagrams so that any tube element can be readily 
located. 

(4) Plugs and receptacles are numbered look- 
ing at them from the side to which the associated 
connector is attached. To avoid confusion, some 
individual pins are identified by letters which ap- 
pear directly on the connector. 

b, TROUBLE SHOOTING Steps. ‘The first step 
in servicing a defective radar set is to sectionalize 
the fault. The second step is localization of the 
fault. By sectionalization is meant the tracing of 
the:fault to the component responsible for the ab- 
normal operation of the set. By localization is 
meant the tracing of the fault to the defective part 
responsible for the abnormal condition. 

(1) Use of the Equipment Performance Log 
(EPL) and the Starting Procedure aids in tracing 
the fault to the defective component. The pro- 
cedures to be followed are explained in subpara- 
graphs ¢ and d, below. 

(2) Some faults such as burned-out resistors, 
radio-frequency (r-f) arcing, etc. can be located by 
application of the senses of sight, smell, feeling, 
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and hearing. The majority of faults, however, 
must be located by checks of voltage, resistance, 
and waveforms. 

c. EPL SECTIONALIZATION. The Equipment 
Performance Log Sheet is a record of the normal 
and abnormal operation of the station. In the 
event of station failure or abnormal Operation, ref- 
erence to the EPL will, in most cases, aid in 
localizing the defect. When a station failure oc- 
curs, refer to the log sheet and note the Operation 
of the station for the past 24 hours. The station 
failure may have been caused by a previous ab- 
normal condition not serious enough in itself to 
cause the station to go off the air at that particular 
time. However, the abnormal condition will have 
been entered in the station log, and upon consulta- 
tion of the log entry, direct information leading to 
the cause of the failure may be obtained. 

d. STARTING PROCEDURE SECTIONALIZATION. 
The starting procedure is the systematic method 
used in placing the station on the air. This pro- 
cedure is used in sectionalization when the cause 
of the station failure is not known and will, in 
most cases, trace the defect to a particular com 
ponent. The starting procedure js performed in 
sequence until an abnormal result is obtained. As 
each action is performed, the visible and audible 
results of the action are noted. The use of the 
starting procedure is described in detail in ch 
3 of this manual. 

e, LOCALIZATION. Localization is the tracin 
of the fault to a particular part. Chapter 4 of this 
manual tells how to localize faults within the indj 
vidual components and contains trouble Shootin 
charts which list abnormal symptoms and tells 
what could cause the symptom. The charts also 
give the procedure for finding out which of the 
probable locations of the fault is the right one 
In addition, certain sections tell what waveforms 
should be obtained at the test points and there “ie 
drawings which show the resistance and the volt- 
age at every socket-pin connection. How to make 
use of voltage and resistance data in checking 4 


circuit is described in detail in paragraphs 4d and 
Se of this chapter. 
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4. Voltage Measurements 


a. GENERAL. Voltage measurements are an 
almost indispensable aid to the repairman, because 
most troubles either result from abnormal voltages 
or produce abnormal voltages. Voltage measure- 
ments are convenient because they are always 
made between two points in a circuit and the cir- 
cuit need not be interrupted. 


(1) Complete information on normal operat- 
ing voltages is given in chapter 4. Unless other- 
wise specified, these voltages are measured be- 
tween the indicated points and ground. 

(2) Always set the voltmeter on the highest 
range, so that the voltmeter will not be over- 
loaded. If it is necessary to obtain increased accu- 
racy, go to a lower range so that the required 
accuracy will be obtained. 

(3) In checking cathode voltage, a point which 
must be watched is that a reading can be obtained 
when the cathode resistor is actually open. The 
resistance of the meter may act as a cathode re- 
sistor. Thus the cathode voltage may be approxi- 
mately normal only as long as the voltmeter is 
connected between cathode and ground. Before 
the cathode voltage is measured, a resistance check 
should be made with the circuit cold to determine 
that the cathode resistor is normal. 

b, PRECAUTIONS AGAINST HIGH VOLTAGE. 
Certain precautions must be followed when meas- 
uring voltages above a few hundred volts. High 
voltages are dangerous, and can be fatal. Where 
it is necessary to measure high voltages, it is desir- 
able to observe the following rules: 

(1) Connect the ground lead to the voltmeter. 

2) Place one hand in your pocket. 

(3) If not greater than 300 volts, connect the 
test lead to the hot terminal (which may be either 
positive or negative with respect to ground). 

(4) If greater than 300 volts, shut off the 
power, connect the hot-test lead, step away from 
the voltmeter, turn on the power, note the reading 
on the voltmeter. Do not touch any part of the 
voltmeter. This is especially important where it is 
necessary to measure the system voltage between 
two points, both of which are above ground. 

c. VOLTMETER LOADING. It is essential that 
the voltmeter resistance be at least 10 times as 
large as the resistance of the circuit across which 
the voltage is measured. If the voltmeter resistance 
is comparable to the circuit resistance, the volt- 
meter will indicate a lower voltage than the actual 
voltage present when the voltmeter is removed 
from the circuit. 

(1) The resistance of the voltmeter on any 
range can always be calculated by the following 
simple rule: Resistance of voltmeter equals ohms- 
per-volt times full-scale range in volts. 

Example: 

(a) What is the resistance of a 1,000 ohm-per- 

volt meter on the 300-volt range? 
R = 1,000 ohms-per-volt times 300 volts full 
scale = 300,000 ohms. 


(6) What is the resistance of a 20,000 ohm- 
per-volt meter on the 300-volt range? 
R = 20,000 ohms-per-volt times 300 volts 
= 6 megohms. 

(2) To minimize voltmeter loading in high- 
resistance circuits, the highest voltmeter range 
should be used. Although only a small deflection 
will be obtained (possibly only 5 divisions on a 
100-division scale), the accuracy of the voltage 
measurement will be increased. The decreased 
loading of the voltmeter will more than compen- 
sate for the inaccuracy due to reading only a small 
deflection on the scale of the voltmeter. 

(3) When a voltmeter is loading a circuit, the 
effect can always be noted by comparing the 
voltage reading on two successive ranges. If the 
voltage readings on the two ranges do not agree, 
this indicates that the voltmeter loading is exces- 
sive. The reading (not the deflection) on the 
highest range will be greater than on the lowest 
range. If the voltmeter is loading the circutt 
heavily, the deflection of the pointer will remain 
nearly the same when the voltmeter 1s shifted from 
one range to another. | 

(4) The voltage and resistance drawings used 
in this manual are based on readings taken with 
an actual meter. The ohms-per-volt sensitivity of 
the meter used is printed on the drawing. The 
trouble shooter should use a meter having the 
same ohms-per-volt sensitivity. Since the meter 
used in testing for the voltage will produce the 
same amount of loading as the meter used in 
measuring the voltage, no account need be taken 
of the effect of loading. 

d. PRACTICAL EXAMPLE OF VOLTAGE ANALYSIS. 
Figure 1 illustrates a typical amplifier stage. The 
values of the various parts are labeled as well as 
the input voltages. The normal voltages at the 
V3 tube socket contacts are: 

rr #2 5 4 3 

W2: 6:3;:ac. 10) O ie 

Nots. All voltages are direct current (d-c) unless other- 
wise specified. The d-c readings were taken with a 1,000 ohm- 
per-volt voltmeter. (A drawing has been made for each com- 
ponent giving the voltage at each socket connection. The draw- 
ing can be found in the section on trouble shooting in the com- 
ponent. ) 

Checking this stage for an abnormal voltage 
measurement is accomplished by testing the volt- 
ages between the socket contacts and the chassis. 

(1) The voltage between contact 1 and the 
chassis is normally 7.2 volts (by referring to chart 
above). This voltage should be the same as that 
between socket contact 5 and chassis, since they 
are directly connected as explained in (3) below. 
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(2) The voltage between contact 2 and con- 
tact 7 should be 6.3 alternating current (a-c). On 
the diagram, no connections are shown since the 
filaments of amplifier tubes are always connected 
to a low-voltage a-c source. In the event that this 
voltage is abnormal, the voltage should be checked 
across the winding of the transformer which sup- 
plies the voltage. If the voltage on the trans- 
former is normal, the only trouble can be a broken 
connection between the transformer and the con- 
tact. If the voltage on the transformer winding 
is abnormal, the voltage on the transformer 
primary winding should be measured. If . the 
primary voltage is normal and the voltage on the 
winding that delivers the filament voltage is ab- 
normal, the transformer is either defective, or an 
abnormally high drain is being placed on the fila- 
ment winding. This can be checked by removing 
one of the wires from the filament winding and 
again testing the voltage across this winding. If 
the transformer is defective, the voltage reading 
will still be abnormal. If the transformer is nor- 
mal, the voltage will be a little higher than usual. 
If, however, the voltage on the transformer 
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Conventional amplifier stage. 


primary 1s abnormal, the source of this voltage 
must be checked. 

3) The voltage between contact 3 and the 
chassis should be zero since this contact is directly 
connected to the chassis. | 

4) The voltage between contact 4 and the 
chassis should be zero since this is a Class A 
amplifier and no grid current flows through the 
grid resistor (100,000 ohms) normally, — [¢ 
capacitor Cl should short-circuit, however, the 
high positive voltage on the plate of tube V2 
would be delivered to contact 4 and a d-c POSitive 
voltage reading would be obtained. It is also 
possible for a short circuit inside the tube to cause 
a reading on this contact. 

(5) An important consideration in measuring 
cathode voltage is explained in paragraph 4a(3) 

(a) The voltage on contacts 1 and 5 should 
normally be 7.2 volts. The plate-cathode voltage 
and the grid-cathode circuit normally causes a 
current flow through the cathode resistor R3, This 
current is normally 0.006 amperes, since the te- 
sistor is rated at 1,200 ohms and the voltage 
across it is 7.2 volts. 


7.2 
1,200 





= ().006 am peres. 
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(6) If no voltage is obtained, the trouble may 
be a lack of the +250-volt applied voltage, a 
burned-out tube V3, a shorted resistor R3, a 
shorted capacitor C2 (this capacitor, if shorted, 
would connect the cathode’ to the chassis), or a 
broken connection. 

(c) If the voltage is found to be low, the 
trouble could be a tube V3 with low emission, a 
leaky capacitor C2, an open-circuited resistor R4 
or R5, a shorted capacitor C3 or C4, low +250 
applied voltage, an open-circuited coil L1, a poor 
connection, or a change in the resistance value of 
any of the resistors. If the voltage is found to be 
too high, the trouble could be a gassy tube, a 


short-circuited resistor or coil, too high an applied. 


voltage, or a connection in either the plate-cathode 
or screen-grid-cathode circuits shorted by another 
external circuit. 

(6) The screen voltage is checked as follows: 

(a4) The voltage on contact 6 should normally 
be 195 volts. The voltage drop across the resistor 
normally would be 55 volts, since the voltage on 
one side of the resistor is 195 volts and on the 
other side is 250 volts. The normal current 
through this resistor would be 0.0006 amperes. 


A Ein 
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= ().0006 amperes. 


(b) If no voltage is obtained on contact 6, the 
trouble could be lack of an applied voltage, an 
open-circuited resistor R4, a broken connection, 
or a shorted capacitor C3. 

c) If the voltage on contact 6 is too low, the 
trouble could be a gassy tube, a leaky capacitor 
C3, too low an applied voltage, or too low a bias 
voltage on the grid of V3 (grid is biased by the 
7.2 volts on the cathode). 

Note. A gassy tube, or lowering of the grid bias of V3 
would increase the screen grid current. Increasing this current 
would increase the voltage drop across R4. If capacitor C3 
were leaky or shorted, the screen grid of V3 would be con- 
nected near or at ground potential, lowering the voltage on 
contact 6. The current through R4 would rise if C3 were 
shorted. R4 would be the only resistance between the applied 
voltage and the chassis ground. Resistor R4 would probably 
burn out because of the high current flow unless it had an 
ample power rating. Any cause that would make high current 
flow through the screen-grid-cathode circuit might burn out 
either R3 or R4 

(7) The plate voltage is checked as follows: 

(a4) The voltage between contact 8 and the 
chassis should normally be 185 volts. This voltage 
is at one of the points in the plate-cathode circuit 
which comprises resistor R5, coil L1, the plate 


resistance of tube V3, and resistor R3. The ap- 
plied voltage in this circuit is --250 volts. The 
voltage drop across R5 and L1 in series is 65 volts 
(250 volts—185 volts). The current through R5 
and L1 is 0.0064 amperes. 


(4) If no voltage is obtained on contact 8, the 
trouble could be a lack of applied voltage, an 
open-circuited resistor R5 or coil L1, or a broken 
connection between terminal 5 on TS1 and con- ° 
tact 8. If the voltage on contact 8 is too low, the 
trouble could be a gassy tube V3, too low an ap- 
plied voltage, a shorted or leaky capacitor C2, or a 
shorted resistor R3. A gassy tube V3, shorted or 
leaky capacitor C2 or a shorted resistor R3 would 
cause the current through the plate-cathode circuit 
to rise, increasing the voltage drop across R5 and 
Li. This would lower the voltage on contact 8. 
Increased current through this circuit may also 
purn out resistor R3 or RS unless their power 
rating is ample. 

(c) If the voltage is too high, the trouble could 
be a burned-out tube V3, low emission in V3, a 
burned-out resistor R3, a shorted resistor R5, too 
high an applied voltage, or a burned-out resistor 
R4. If the tube were burned out or resistor R3 
were Open, no current would flow through the 
plate-cathode circuit, and there would be no volt- 
age drop between the applied voltage and the 
plate of the tube, 

(¢) Capacitor C4, a coupling capacitor to the 
grid of V4, can be checked for a shorted or leaky 
condition by measuring the voltage between con- 
tact 4 on V4 and the chassis ground, when the 
normal 185 volts is on the plate of V3. If the 
positive d-c voltage is higher than normal when 
measured on contact 4 of W4, the capacitor ts 
leaky or shorted. — | 


5. Resistance Measurements 

a. GENERAL. (1) Abnormal resistance val- 
ues. When a fault develops in the circuit, the 
effect will very often show up as a change in the 
resistance values. To assist in the localization of 
trouble, trouble shooting data include the norma! 
resistance values, as measured at the tube sockets 
and at the test points. These values are measured 
between the indicated points and ground, unless 
otherwise stated. Often it is desirable to measure 
the resistance from other points in the circuit, in 
order to determine whether the particular points 
in the circuit are functioning properly. In these 
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special cases, the normal resistance values can be 
determined by referring to the resistance values 
shown in the schematic. 

(2) Precautions. (a) Before any resistance 
measurements are made, the power should always 
be turned off. Since an ohmmeter is essentially 
only a low-range voltmeter and battery, if the 
ohmmeter is connected to a circuit which already 
has voltages in it, the needle will be knocked off 
scale and the voltmeter movement may be burned 
Out. 

(2) Capacitors must always be discharged be- 
Fore resistance measurements are made. This is a 
very important point when checking power sup- 
plies that are disconnected from their load. ‘The 
discharge of the capacitor through the meter will 
burn out its movement and in some cases may be 
dangerous to life. 

(3) Correct use of low and high ranges. A 
simple, important point to be considered when 
using an ohmmeter is when to use the low resist- 
ance range, and when to use the high resistance 
tange. When checking the circuit continuity, the 
ohmmeter should be set on the lowest range. If 
a medium or high range is used, the pointer may 
indicate zero Ohms, even if the resistance is as 
high as 500 ohms. When checking high resist- 
ances OF measuring the leakage resistance of capa- 
Citors or cables, the highest range should be used. 
If a low range is used, the pointer will indicate 
“infinite” ohms, even though the actual resistance 
is less than a megohm. 

(4) Parallel resistance connections, Ina par- 
allel circuit the total resistance is less than the 
smallest resistance in the circuit. This is a very 
important fact to remember when shooting trouble 
from a schematic diagram. When a resistance is 
measured and the value is found to be less than 
expected, make a careful study of the schematic 
to make sure that there are no resistances in paral- 
lel with the one that has been measured. 

(2) Whenever a resistor is being replaced be- 
cause of low resistance, one terminal should be 
disconnected from the circuit and its value then 
measured to make sure that the low reading was 
not because some part of the circuit was parallel 
with it. 

(2) In some cases it will be impossible to check 
a resistor because it has a low-voltage transformer 
winding connected across it. Where this is true 
and it is important that the resistor be checked, 


one terminal of the resistor should be disconnected 


from the circuit before its resistance is measured. 
(S) Checking grid resistance. When checking 
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grid resistance, a false reading may be obtained if 
the tube is still warm and the cathode is emitting 
electrons. This effect will not be observed if the 
tube has cooled, or if the ohmmeter test leads are 
reversed so the negative ohmmeter test lead is ap- 
plied to the grid. 

(6) Tolerance values for resistance measure- 
ments. Yolerance represents the normal differ- 
ence that may be accepted between the rated value 
of the resistor and its actual value. 

(a) Most resistors that are used in radar cir- 
cuits have a tolerance of at least 10 percent. For 
example, the grid resistor of a stage might have 
a rated value of 1 megohm. If the resistor were 
measured and found to have a value between 
900,000 and 1,100,000 ohms it would be consid- 
ered normal. Asa rule the ordinary resistors used 
in circuits are not replaced unless their values are 
off more than 15 to 20 percent. Some precision 
resistors and potentiometers are used. When a 
resistor is used whose value must be very close to 
its rated value, the tolerance is stated. 

(4) The tolerance value for transformer wind- 
ings is generally between 1 and 5 percent. Asa 
rule, a transformer which shows a resistance which 
deviates more than 5 per cent from its rated values 
should be suspected. The transformer should be 
given a chance to cool off before the resistance 
test is made, 

b. Hic Resistance. Many leakages will not 
show up when measured at low voltages, Most 
ohmmeters use a maximum test voltage of 15 volts 
on the highest resistance range. ee it is nec. 
essary to measure resistance above = ! a megoh ms 
or the leakage resistance between conductors and 
4 test cable, the test should be made USIN an ap- 
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Figure 3. Conventional bower supply. 


plied voltage of 100 volts or more. Where it is 
possible to ground one end of the resistance being 
checked, one of the low-voltage power supplies 
in the equipment can be used to provide about 300 
volts for making these high-resistance measure- 
ments. ‘The manner in which such measurements 
are made is indicated in figure 2. 

This method should be used only when the re- 
sistance being measured is very high. Care should 
be taken not to handle the meter after the circuit 
has been completed. The meter used should have 
an ohms-per-volt sensitivity of 1,000 ohms or 
more. The resistance of the meter is equal to the 
ohms-per-volt sensitivity multiplied by the range 
to which the meter is set. The derivation of the 


300Rm 


formula Rx= V is shown below. Rx is the 





unknown resistance, Rm the meter resistance, and 
V the voltmeter reading. 


Rx __ 300-V 


Rm V 


If Rx is very large, V will be small with compari- 
son to 300. Making the assumption that 300-V 
can be replaced by 300, the formula becomes 


aa which, when solved for Rx, gives 


300Rm 
Kk — ae " 





When making the measurement, 
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the meter should first be put on the 300-volt scale 
to protect it in the case that Rx ts very low. If 
the voltage used ts not 300 volts, the correct value 
should be inserted in the formula in place of 300. 

c. PRACTICAL EXAMPLE OF RESISTANCE AN- 
ALYSIS. The low-voltage power supply shown in 
figure 3 will be used in this sample analysis. It 
will be supposed that a fuse in the primary circuit 
of the power transformer has blown out. The 
fault is obviously an overload. The overload may 
be a short circuit in the unit to which the power 
supply furnishes power, a short circuit in the 
power supply, or a short circuit in the primary 
circuit of the transformer. 

(1) Points 1, 2, 3, 4, 5, and 6 on figure 3 rep- 
resent connections to a plug which takes power 
away from the power supply. This plug should 
be disconnected and the blown fuse should be 
replaced. (Since this is a low-voltage circuit, it 
is not likely that any damage will be done by 
blowing another fuse.) Turn the power on. If 
the fuse blows again, it has been proven that the 
fault was not in the unit to which power is sup- 
plied. For the purpose of this discussion it will 
be assumed that the fuse did blow. 

(2) The resistance between point 2 and ground 
should be checked. If this resistance is within 10 
percent of 12.400 ohms (the sum of the resist- 
ances in the bleeder chain equals 12,400 ohms), 
the fault is in the secondary or primary of the 
transformer. For this analysis it will be assumed 
that the resistance was found to be much less than 
12,400 ohms. 

(3) If the resistance between point 2 and 
ground is found to be zero, capacitor C3 must be 
shorted. In order to test the capacitor, its lead 
should be disconnected from point M (fig. 3). 
The actual resistance of the capacitor can then be 
measured. 

(4) If the resistance between point 2 and 
ground is found to be about 550 ohms, it is indi- 
cated that C2 is shorted. This is known because 
L1 has a resistance of 550 ohms. C2 can be tested 
by disconnecting it from ground and measuring 
its resistance. 

(5) If the resistance between point 2 and 
ground is found to be about 850 ohms, it is indi- 
cated that either the rectifier tube, the filament 
winding, or capacitor C has a short in it. To tell 
which is shorted, remove the tube from its socket 
and again measure the resistance between point 2 
and ground. If the fault is still there, it is known 
that it is in capacitor C or the filament winding. 
If the fault cleared up when the tube was removed. 
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the fault must have been in the tube. 

(6) If the resistance between point 2 and 
ground is about 1,000 ohms, it is doubtful whether 
the fault is in the circuit to the right or the left 
of point M. To isolate the fault, disconnect the 
circuit at M. If the resistance between point 2 
and ground is still much less than 12,400 ohms, 
it is known that the fault is in the bleeder chain. 
To check the chain, proceed as follows: 

(a) Measure the resistance between points 2 
and 3. If it is not close to 4.700 ohms, this re- 
sistor should be replaced. | 

(4) If the above check is satisfactory, the re- 
sistance between points 3 and ground should be 
checked. From the diagram it is seen that the 
reading should be 7,700 ohms. If it is zero first 
disconnect C4 and check it. If C4 js normal the 
3,200-ohm resistor should be checked. If fae re- 
sistance between 3 and ground js greater than 
zero but much less than 7,700 ohms. disconnect 
capacitors C4, C5, and C6 from the Circuit. The 
capacitors and the 1,500-ohm and 3,000-ohm re- 
sistors should then be checked individually, 


6. Capacitor Tests 


Capacitors which are leaky or shorted will Show 
up in resistance checks of the Stage. A Capacitor 
which is suspected of being open can best ya 
checked by shunting a good capacitor across it 
In intermediate-frequency (i-f) circuits, the lead 
to this capacitor must be kept as short as the Origi- 
nal capacitor leads, In the case of video and Jow. 
frequency circuits (less than 1 megacycle), the 
test capacitor leads may be several inches long, 


7. Current Measurements 


Current measurements, other than those indicated 
by the panel meters, are not ordinarily required ; 
trouble shooting in the radar set. Under special 
circumstances where the voltage and eesistans 
measurements by themselves are not sufficient to 
localize the trouble, a current measurement can a 
made by opening the circuit and connectin 7 re 
ammeter to measure the current. This procen & 
is not recommended except in very difficult aie 
a. When the meter is inserted in a circuit in this 
way to measure current, it should always be ie 
serted next to the cold end of the resistance. For 
example, when measuring p/ate current, the meter 
should not be inserted next to the plate of a tube 
but should be inserted next to the end of the re- 
sistor which connects to the power. This precau- 
tion is necessary to keep the meter from upsetting 
the r-f voltages. i 


Caution: A meter has minimum protection 
against damage when it is used to measure cur- 
rent. Always set the current range to the highest 
value and, if it is necessary, decrease the range to 


give a more accurate reading. Avoid working 


close to full-scale reading, because this increases 
the danger of overload. 

b. In most cases, the current to be measured 
flows through a resistance which is either known 
or can be measured with an ohmmeter. In such 
instances, the current flowing in the circuit can be 
determined by dividing the voltage drop across 
the resistor by its resistance value. In this con- 
nection, the drop across the cathode resistor is a 
convenient method of determining the cathode 
current. For an example, see paragraph 4d. 


8. Tubes 

a. TUBE FAILURES. Tube failures are respon- 
sible for a large percentage of the faults which 
occur in radar sets. There are, however, too many 
tubes in a radar set for a trouble shooter to attempt 
to find a fault by indiscriminate tube changing. 
Tube changing should not be resorted to until the 
fault has been traced to a particular stage. 

1) When a new tube is put into a circuit, the 
position of all controls should be noted before any 
controls are changed. If retuning the controls 
with the new tube in the circuit does not correct 
the abnormal! condition, the controls should be 
returned to their original position and the old tube 
should be put back in the circuit, unless a tube 
test has shown the tube to be definitely bad. 

(2) In many radar circuits the interelectrode 
capacitance is a part of the tuned circuit. When 
tubes are switched, the tuning of the circuits is 
upset and, if enough tube substitutions are made, 
the set can be thrown seriously out of alignment 
as a result of the tube changes. 

3) When a tube ts replaced in a Circuit, it 
should be definitely decided whether or not the 
old tube is to be kept. Unless a great deal of 
thought is taken in the matter of changing tubes, 
the spares box will become full of tubes whose 
exact age and condition is uncertain. 

b. TUBE CHECKING. The tube checker sup- 


plied with Radio Sets SCR-270-(*) and SCR- 


271-(*) is explained in chapter 2. This checker 
will not test the performance of high-voltage tubes 
and rectifiers and the special tubes in the keyer 
and rectifier, but it is useful for checking receiving- 
type tubes used in the various components. 

(1) The indication of a tube checker is not 
always conclusive, because the tube is not checked 


under the same conditions under which it oper- 
ates in the stage from which it was removed. For 
this reason, the final test of a tube must be its re- 
placement with a tube which ts known to be good. 
If the equipment performs with a new tube and 
it does not function with the suspected tube, obvi- 
ously the suspected tube is defective. In many 
instances it is quicker and more reliable to replace 
a suspected tube with a tube which is known to 
be good than to check it with the tube checker. 

(2) An operating chart and an instruction book 
are provided with the tube checker. The controls 
of the tube checker are set for each tube type, 
according to the instructions contained on this 
chart. The number of controls, their arrange- 
ment, and their settings vary with different types 
of tube checkers. | 


9. Checking Waveforms 

a. SIGNAL TRACING. Basically, signal tracing 
amounts to following the progress of a signal 
through a circuit. By signal is meant a video sig- 
nal, a sweep voltage, or any other waveform 
which appears in the various parts of the equip- 
ment. A departure from the normal waveform 
indicates a fault located between the point where 
the waveform is last normal and the point where 
it is observed to be abnormal. For example, if a 
waveform is observed to be normal at the grid of 
a stage and abnormal at the plate of the same 
stage, this indicates the trouble lies in that stage. 
The following subparagraphs give some hints of 
use in signal tracing. See b and ¢ below to tell 
how to use the test oscilloscope. | 

(1) When the waveform of a multivibrator, a 
blocking oscillator tube, or similar circuit 1s found 
to be wrong, the tube should first be replaced 
before any further tests are made. If replacing 
the tube does not correct the waveform, place the 
original tube back in the socket. 

(2) In some cases the expected waveform may 
not be found in a particular component. The fault 
need not necessarily be in the component. It 
should be remembered that in radar equipment 
the operation of a particular component is often 
dependent upon a synchronizing or triggering 
pulse from another component. The point at 
which to start signal tracing a component Is at 
the input of the synchronizing voltage. 

b. Usk oF Test OsciLLoscope. Waveforms 
are the basis of radar operation. The outstanding 
advantage of the oscilloscope (or scope as it will 
be called) is that it can be used to observe and 
to measure waveforms at the various test points 
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in the equipment. By comparing the observed 
waveform with the actual reference waveform 
shown in the data, the fault can be rapidly local- 
ized. If, however, waveforms are measured at 
random without a logical procedure such as that 
originating with the starting procedure, the result 
may be a loss of time in finding the fault. The 
measurements of the waveforms with the test oscil- 
loscope involve several essential points, covered 
in the following subparagraphs: 

(1) Initial adjustments. The oscilloscope must 
be set up in accordance with definite instructions. 
Detailed instructions for Oscilloscope I-134—A are 
given in section VI, chapter 2. 

(2) Sweep frequency. The sweep frequency 
should be adjusted to a frequency lower than the 
repetition frequency of the waveform being ob- 
served. For ordinary measurements, it is recom- 
mended that the sweep frequency be adjusted so 
that two or three cycles of the waveform appear 
on the screen. Where more detail is desired, the 
sweep amplitude may be increased to spread the 
waveform. . 

(3) Synchronization. Excessive synchronizing 
voltage should be avoided. If the SYNC control 
is advanced too far, the sweep will become non- 
linear, with the result that the waveform will be 
distorted. Be sure the fine-frequency control on 
the scope is properly set so as to obtain a nearly 
stationary image. Then advance the SYNC con- 
trol only far enough to make the trace stationary. 

(4) Sixty-cycle pick-up. Vf some fault is pres- 
ent, it may be impossible to obtain a stationary 
pattern, even though the oscilloscope frequency 
control is properly adjusted. This effect 1s most 
commonly due to the presence of 60-cycle modula- 
tion or 60-cycle pick-up combined with the ob- 
served waveform. ‘To check whether this defect 
is present, turn the oscilloscope sweep frequency 
to 30 cycles. If the effect is due to lines pick-up, 
a stationary pattern will be observed. The inside 
of this pattern will, of course, be more or less 
“filled,” because of the much higher frequency 
of the waveform being observed. 

(5) Reactions of scope on waveform. In con- 
nection with the waveforms observed on the oscil- 
loscope, it must be kept in mind that the oscillo- 
scope, because it shunts capacitance and resistance 
across the circuit, modifies the actual operating 
waveforms present in the circuit. However, it 
does not affect the usefulness of waveform meas- 
urements, because the reference waveforms shown 
in this manual were taken with a typical oscillo- 
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scope under the same conditions as when the re- 
pairman takes the waveforms. 

(6) Test leads. Avoid the use of a shielded 
test lead or twisted leads when taking waveforms. 
Either shunts a capacitance across the circuit under 
test and distorts the waveform, so that it will differ 
from the waveform shown in the data. The wave- 
forms shown in the test data were taken by using 
an unshielded lead. The ground lead should be 
connected at all times. 

(a) Keep the un grounded oscilloscope test lead 
away from other circuits to avoid the possibility 
of feedback being introduced. The test leads 
should be brought away from the test points in 
a way which introduces the minimum amount of 
coupling to other stages, 

(4) The leads to the oscilloscope must be kept 
short when measuring grid voltages from citc i 
where the grid capacitors are small. The ae 
reaction on the waveform is introduced oi ss 
measuring the voltage across the output ( cath a 
of a cathode follower, and of COUrse acros 1 ‘) 
impedance circuits in general, oe 

(c) In measuring waveforms in high-imped 
circuits, do not handle the “hot tes he ae 
this precaution is not observed, the Waveform fi 
be distorted as a result of loading the circuit gu 
picking up 60-cycle voltage. ao 

(d7) A misleading indication may sometimes f 
obtained as the result of a signal voltage Pick 7 
up. For example, a plate-to-grid coupling capaci. 
tor may be open, yet a signal will appear on the 
oscilloscope. This effect, which occurs most often 
in circuits carrying narrow-pulse waveforms, can 
be recognized because the waveform will be re- 
duced in amplitude below the normal and wil] be 
distorted because the high-frequency components 
are Over-emphasized. 

(7) R-F and I-F circuits. Do not attempt to 
measure voltages or waveforms in any of the r-f 
or i-f circuits. These frequencies are beyond the 
range of ordinary test oscilloscopes, and no indt- 
cations which are useful in trouble shooting can 
be obtained. 

(8) Reversing line plug. In some instances, a 
more stable pattern may be obtained by reversing 
the a-c line plug of the scope circuit. ‘This may 
reduce the amount of 60-cycle pick-up if it hap- 
pens to be troublesome. 

(9) Relative amplitude. In following the path 
of the signal through a component, the amplitude 
of the waveform will usually increase as the 
checking point is advanced from the input stage 


Ss low- 


toward the output stage. As the reference wave- 
forms show, however, this is not always true. For 
example, when going from the grid to the cathode 
of the cathode-follower stage, there is a loss in 
signal amplitude of about 10 percent or more. 
This is a normal condition. Another example is 
in connection with wave-shaping circuits, where a 
decrease in the width of a signal is sometimes 
accompanied by a decrease in amplitude (as in 
differentiating circuits). These points are taken 
care of when the actual waveform is compared 
with the reference waveform. 

(10) Calibration. If it is necessary to measure 
the actual voltage of the waveform, the scope must 
be calibrated. Calibration consists of finding how 
many volts correspond to a 1-inch deflection on the 
screen of a scope, that is, in finding the sensi- 
tivity of the scope. Calibration procedure for the 
scope provided with Radio Sets SCR-270-(*) 
and SCR-271—(*) will be discussed in section VI, 
chapter 2. 

(11) High-voltage measurements. When volt- 
ages above a few hundred volts are being meas- 
ured, turn the power OFF on the component 
under test, and connect the test lead. Note that 
most of the test jacks do not have blocking capaci- 
tors so as to permit measurements of a d—c voltage 
at the test points. 

c. COMPARISON OF WAVEFORMS. ‘The follow- 
ing points should be noted when a reference wave- 
form is compared with the actual waveform taken 
at a point in the equipment. If there is no fault 
in the circuit or equipment, the two waveforms 
should be quite similar. However, in some in- 
stances differences in shape may occur for the fol- 
lowing reasons: 

(1) The test leads to the scope may not be 
placed in the same manner. 

(2) A different scope may be used, having 
values of input resistance and capacitance which 
differ from those of the scope used in taking the 
reference waveforms. 

(3) The various controls in the equipment may 
not be in the same position as when the reference 
waveforms were taken. Note the conditions speci- 
fied in the reference waveform. 

(4) The same number of cycles may not be 
present. 

5) The vertical or horizontal amplitudes ot 
the reference and the test patterns may not be pro- 
portional. This will produce apparent differences 
in the shape of the two waveforms, when there 
is actually no real difference. 


(6) Whether or not a waveform is regarded 
as abnormal will depend upon the symptom ac- 
companying the fault which is being traced. If 
it is considered that the fault is such as could be 
caused by a minor difference in waveform at the 
point under test, then this discrepancy should be 
considered as significant. Otherwise, time should 
not be spent in hunting down the cause for rela- 
tively minor differences between the shape of the 
reference waveforms and the test waveforms. 


10. Use of Signal Generator 


Signal generators are used to locate defective 
stages in radar receivers and to align the i-f 
amplifiers. 

a. SIGNAL TRACING. ‘The signal generator out- 
put is fed to the first i-f stage, and the progress 
of the signal is then traced through the receiver. 
The procedure is indicated below: 

(1) The signal generator frequency should be 
set to the i-f frequency of the radar receiver. The 
output of the signal generator should be ampli- 
tude modulated at an audio-frequency (a-f) rate 
of between 400 and 10,000 cycles per second 
(cps). For information concerning the setting up 
of the signal generator, see chapter 2. 

(2) The leads from the signal generator to the 
receiver should be made as short as possible. A 
coupling capacitor should be inserted in the hot 
lead. For frequencies above 20 megacycles (mc) 
the capacitance of the coupling capacitor should 
be in the neighborhood of 0.005 microfarads (tf). 

(3) The i-f signal should be coupled, via the 
coupling capacitor, to the grid of the first i-f stage. 
If no output is shown on the radar scope, a test 
oscilloscope should be connected to the plate of 
the detector. If no output is seen on the oscillo- 
scope it can be assumed that the fault lies in 
or between the first i-f amplifier and the detector. 
The procedure in that case is discussed in (a) 
below. If a sinusoidal waveform having the same 
frequency as the chosen modulating frequency is 
seen, the i-f stages and the detector are known 
to be operating. In that case, the test oscilloscope 
should be connected to the plate of the output 
stage of the receiver. If no output is seen there, 
the fault is known to lie in or between the first 
video amplifier and the output stage. The pro- 
cedure in that case is as indicated in (4) below. 

(a) If the fault is found to be in the i-f stages 
or the detector, connect the signal generator to 
the grid of the middle stage of the i-f amplifier. 
If there is a normal output from the detector, it 
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is known that the fault is in one of the first i-f 
stages. If the detector has no output, the fault 
is known to lie in or between the middle stage 
and the detector. By moving the signal generator 
output either forward or backward, stage by stage, 
the faulty stage can be rapidly located. In order 
to locate the defective part in the stage (2), the 
tube should first be changed. If replacing the tube 
does not clear up the fault, make a resistance-volt- 
age check of the stage. | . . 

(4) If the fault is found to be in the video 
amplifiers, the signal generator should be left con- 
nected to the first i-f stage and the test oscillo- 
scope should be moved from the grid to the plate 
of each video stage until the defective stage is 
located. If changing the tube does not correct 
the fault, make a resistance-voltage check to locate 
the defective part. | 

b. I-F ALIGNMENT. A signal generator is used 
in aligning i-f stages. The modulated output is 
fed to the grid of the stage preceding the stage 
being aligned. This is done to prevent the shunt- 
ing effect of the signal generator from upsetting 
the circuit being aligned. The stage closest to the 
detector is aligned first. By working backward 
through the i-f stages, they are al] brought into 
alignment. Each stage is adjusted to produce 
maximum indication on the oscilloscope. The 
stages should be adjusted with a nonmetallic align- 
ing tool. If no tool is available, one can be made 
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from any wooden rod. At all times use the 
minimum signal generator output that will pro- 
duce a satisfactory indication. 


11. Replacing Parts 

Careless replacement of parts often makes the 
occurrence of new faults inevitable. The follow- 
ing points should be considered: 

a. Before a part is unsoldered, note the position 
of the leads. If the part has a number of con- 
nections to it, such as a transformer has, the leads 
should be tagged. 

6. Care should be exercised not to dama ge other 
leads by pulling or pushing them out of the way. 

¢. Do not allow drops of solder to fall into the 
set, since they may cause short circuits. 

d. A carelessly soldered connection may create 
anew fault. It is very important to make well- 
soldered joints since a poorly soldered Joint is one 
of the most difficult faults to find. 

e. When a part is replaced in r-f or j-f circuits 
it must be placed exactly as the Original one was. 
A part which has the same electrical] value, but 
different physical size, May cause trouble in high- 
frequency circuits. Particular attention should be 
given to proper grounding when replacing a part. 
Use the same ground point as in the original 
wiring. Failure to observe these precautions may 
result in decreased gain, or possibly in oscillate 
of the circuit. | 


CHAPTER 2 


TEST INSTRUMENTS 





Section |. GENERAL INFORMATION , 


12. Introduction 

a. Know your test instruments! Upon the thor- 
ough knowledge of the purpose and use of these 
instruments depends the speed, accuracy, and effi- 
ciency with which defects can be located and 
repaired. : 

b. There is no time for guesswork or hit-and- 
miss methods when trouble develops in any of 
the station components: If the station is to be 
kept on the air or if serious damage to the station 
equipment is to be averted, the trouble must be 
traced quickly to its source. The proper test in- 
strument will be an invaluable aid in this connec- 
tion. In fact, efficient trouble shooting is almost 
impossible without complete familiarity with and 
experience in the use of test instruments. 

c. Each test instrument is designed for specific 
functions and applications. Unless these functions 
and applications are thoroughly understood, the 
information obtained from the meter readings may 
be inaccurate, and the instruments themselves may 
be damaged. An example of the thought required 
in selecting and applying the proper instrument is 
demonstrated in the use of the voltmeter. Ip this 
instrument, the sensitivity factor plays an import- 
ant role in voltage measurements. Within the 
same circuit, a high-resistance voltmeter may show 
one reading, while a low-resistance voltmeter may 
show another. Thus it is important when making 
measurements to select the best meter available to 
make these measurements accurately. If an un- 
suitable meter must be used, the error introduced 
by the meter must be accounted for. 

d. Unfortunately, there is only a limited variety 
of test equipment available in the field. There- 
fore, learn the exact range and limitations of the 
instrument on hand and interpret the meter read- 
ings accordingly, making allowance for any margin 
of error introduced when the test equipment ts 
connected in the circuit. For this reason, it must 
be borne in mind that when measurements are 
made in the station components and are compared 
with those in chapter 4, apparent differences in 


the two measurements may be due to the fact that 
like instruments may not have been used in both 
cases. | 

¢. In reading this section, frequent reference 
to the explanatory illustrations and schematic dia- 
grams will aid in clarifying the application and 
operation of the test instruments. 


13. Precautions 
Test instruments must always be handled with 
care. Improper treatment can easily damage dellt- 
cate parts in the instrument, seriously interfere 
with meter accuracy, and even cause personal harm 
to the user. Properly used, an instrument is an 
invaluable aid in trouble shooting and repair. 
Carelessly handled, the same instrument may be 
valueless in securing correct measurements. If 
at any time the meter should be damaged, the 
officer in charge must be notified of the damage 
before the slightest repair is attempted. State 
what is wrong with the instrument and, if neces- 
sary, have the instrument sent back to the depot 
for repairs or replacement. Certain precautions 
should be followed in handling each type of test 
instrument. These rules are discussed in detail 
in the proper subdivisions of this section. In addi- 
tion to these specific precautions, the following 
general rules should be observed: 
a. HANDLE WITH Care. Avoid dropping or 
unnecessarily jarring a meter. Such a shock may 
injure the delicate mechanism or throw vital parts 


out of balance. Handle the meter as though it 


were a finely made watch. 

4. KEEP THE INSTRUMENT CLEAN. Dust and 
dirt will interfere with the efficient operation of 
a meter, Keep-it thoroughly clean at all times. 
However, do not attempt to use a cleaning cloth 
on the meter while a reading is being taken. Fric- 
tion will cause an electrostatic charge to form on 
the glass face of the meter, which will attract the 
pointer and often cause large errors in the reading, 
[If such a charge accumulates, it can be removed 
by breathing on the glass. 

c. Do Not OVERLOAD THE METER. Overload- 
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ing will damage a meter. Before connecting a 
voltmeter across a circuit or an ammeter into a 
circuit, always be sure that the meter is capable 
of withstanding the load to which it is being sub- 
jected. On a multiscale voltmeter, if the approxi- 
mate voltage is not known, set the meter to the 
highest voltage scale to make the first measure- 
ments. If no indication is obtained, set the meter 
to a lower scale and continue this process until 
the meter shows a readable indication. This same 
procedure applies to ammeters and milliammeters. 
By following this process, overloads can be 
avoided. Remember that an overload may cause 
the pointer to swing heavily against the peg, bend- 
ing the pointer and damaging the meter move- 
ment. 

d. CONNECT THE MpbterR Property. The 
meter pointer may be damaged if the proper polar- 
ities are not observed when connecting d-c meters 
in a circuit. In a-c meters, the current 1s continu- 
ally reversing. A-c meters, therefore, do not have 
a positive and negative terminal. In a‘d-c meter 
connection, the positive side of the circuit must 
be connected to the positive (red) terminal of 
the meter. The negative side of the circuit must 
be connected to the negative (black) terminal of 
the meter. This precaution will prevent the meter 
pointer from swinging heavily against the peg, 
damaging the pointer or the meter movement. 

e. CHECK THE ZERO SETTING. Before using a 
meter, place the meter in the position in which 


it 1s to be used, and note whether the scale pointer 
is precisely on the zero mark. For an exact read- 
ing, the line of vision should be directly over the 
meter pointer. If the pointer is not on the zero 
line, it should be adjusted. This is accomplished 
by turning the screw at the bottom of the meter 
until the pointer is on the zero line. 


14. Test Equipment RC—70-A 


a. Test Equipment RC-70—A, described in this 
section, is an assembly of equipment provided for 
the maintenance and adjustment of the radio set 
discussed in this manual. 

b. In using the test equipment, the technician 
should bear in mind that frequently the most obvi- 
ous defect is the one that is overlooked. A unit 
which is not working properly should be given an 
over-all inspection. Only after the technician has 
completed a thorough visual examination should 
he check for more complicated defects which in- 
volve the interior elements of a unit; however, 
proper use of this equipment will save much time 
and work in locating failures. 

c. Some sets of Test Equipment RC-70—A may 
be supplied with an analyzer made by the Precision 
Apparatus Company; others may be supplied with 
one made by the Weston Electrical Instruments 
Company. Therefore, both models will be de- 
scribed. If the radar repairman becomes familiar 
with these instruments, he will have no trouble 
using other types which he may encounter. 


Section Il. ANALYZER I-153-A 


15. Precision Analyzer, Series 856 

a. FUNCTION. The precision analyzer, series 
856, is an analyzer capable of measuring volts, 
ohms, amperes, or milliamperes. The instrument 
has two sensitivities for d-c voltage measurement: 
20,000 ohms-per-volt and 1,000 ohms-per-volt. 

b. RANGES. (1) D-c voltage. Seven ranges: 
from zero to 3; 12; 60; 300; 600; 1,200; 6,000. 

(2) A-c voltage. Seven ranges: from zero to 
4; 12; 60; 300; 600; 1,200; 6,000. Sensitivity: 
1,000 ohms-per-volt. 

(3) D-c current. Seven ranges: from zero to 
60; 300 microamperes; from zero to 3; 30; 120; 
600 milliamperes; from zero to 12 amperes. 

(4) Resistance. Three ranges: from zero to 
6,000; 600,000 ohms; from zero to 60 megohms. 
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(5) Output. Seven ranges: from zero to 3; 
12; 60; 300; G00; 1,200; 6,000 volts. Sensitivity: 
1,000 ohms-per-volt. 

¢, LOCATION AND PuRPOSE OF CONTROLS (fig. 
4). (1) Switches and jacks, The selector switch, 
located in the center directly below the meter, is 
used for selecting ranges of 4 to 600 volts, 3 to 
600 milliamperes, and the resistance ranges. When 
measuring within these ranges, the test leads 
should be inserted in the two jacks located in 
the lower right corner that are labeled — TEST -++. 
The selector switch is not used for ranges of 60 
to 300 microamperes, 1,200 to 6,000 volts, or 12 
amperes. 

(2) Sensitivity-control switch. The sensitivity- 
control switch, located at the right of the selector 
switch, is used to select a sensitivity of 1,000 ohms- 











USED WHEN D.C. EXISTS ON# 
|POINT BEING TESTED: | 
OTHER TEST LEAD IN 
|-+ TEST 


: S| etn) 
A oe ee 


UAE 


 ADIUS) ERO ON OHM- 
ADJUST TO ZERO peed 


METER SCALE WITH TEST 
LEADS SHORTED 


ve / 


CURRENT VOLTAGE-DB MASTER RANGE SELECTOR 


Ute 


Frenre 4, 


per-volt or 20,000 ohms-per-volt d-c. It is also 
used for a-c voltage measurements. When using 
the analyzer on the voltage ranges, select the sensi- 
tivity to fit the circuit under test. If the circuit 
under test is of low resistance, set the sensitivity- 
control switch to the left position for the 1,000 
ohm-per-volt meter. When making measurements 
in high-resistance circuits, set the sensitivity-con- 
trol switch to the right-hand position for the 
20,000 ohm-per-volt meter. The total effect upon 
the current will be small and will not materially 
affect circuit operation. ‘The center position is 
used only for a-c volts with one sensitivity, that 
is, 1,000 ohms-per-volt. 

(3) Zero ohms-adjustment switch. The zero 
ohms-adjustment switch, located at the left of the 
selector switch, is used to adjust the meter pointer 
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Precision analyzer, series 856. 


to full-scale deflection when using the instrument 
as an ohmmeter. 

d. How To Usk THE ANALYZER. Before using 
the analyzer for any of the following measute- 
ments, check to see that the pointer is at the left- 
hand side on the scale. If the pointer is not at 
the zero mark, turn the adjuster screw on the meter 
to reset the pointer. 

é. D-c MEASUREMENTS. (1) Scale: Zero to 
600 milliamperes. (a) With the range-selector 
switch, select the range to be used. 

b) Set the sensitivity-control switch to the 
D. C. 20,000 OHMS-PER-VOLT position. 

(c) Insert the test leads in the jacks marked 
—TJEST-+-. 

(d) Connect the test leads in series with the 
circuit. 
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Caution: Be sure to observe polarity. 

(2) Scale; Zero to 60 microamperes or 300 
microamperes. (a) Set the selector switch to the 
30 MA position. 

(>) Set the sensitivity-control switch to the D. 
C. 20,000 OHMS-PER-VOLT position. 

(c) Insert one test lead in the jack marked 
=ITEST- 

(d) Insert the other test lead in either the +-60 
MICROAMPS jack or the +300 MICROAMPS 
jack, depending upon the range desired. (Both 
jacks are located in the upper left corner.) 

(e) Connect the test leads in series with the 
circuit. 

(3) Seale: Zero to 12 amperes. (a) Set the 
‘ selector switch to the 600 MA position. 

(b) Set the sensitivity-control switch to D. C. 
20,000 OHMS-PER-VOLT. 

(c) Insert both test leads in the jacks in the 
lower left corner labeled —12 AMPS-+-. 

(7) Connect the test leads in series with the 
circuit. 

(4) Scale readings for d-c measurements. Use 
the following procedures when determining scale 
readings for d-c measurements: 

(a) Zero to 60 microamperes: read directly on 
the 60 scale. 

(6) Zero to 300 microamperes: read the 30 
scale and multiply the reading by 10. 

(c) Zero to 3 milliamperes (ma): read the 30 
scale and divide the reading by 10. 

(4) Zero to 30 ma: read directly on the 30 scale. 
(e) Zero to 120 ma: read directly on the 120 
scale. 

(f) Zero to 600 ma: read the 60 scale and 
multiply the reading by 10. 

(g) Zero to 12 amp: read the 120 scale and 
divide the reading by 10. 

f. D-c VoLTAGE MEASUREMENTS. (1) Scale: 
Zero to 600 volts, (a) Set the selector switch to 
the desired voltage range. 

(>) Set the sénsitivity-control switch to the 
desired sensitivity (1,000 ohms-per-volt, or 20,000 
ohms-per-volt) . 

(c) Insert both test leads in the jacks in the 
lower right corner, labeled —TEST--. 

(7) Connect the test leads across the circuit. 

(2) Scale: Zero to 1,200 volts. (a) Set the 
selector switch to 600 volts. 

(6) Set the sensitivity-control switch to the 
desired sensitivity (1,000 ohms-per-volt, or 20,000 
ohms-per-volt) .. 

(c) Insert one test lead in the jack in the lower 
right corner, labeled —TEST. 
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(d) Insert the other test lead in the jack at right 
of meter, labeled AC-DC +- 1,200V. 

(¢) Connect the test leads across the circuit. 

(3) Scale: Zero to 6,000 volts. (a) Set the 
selector switch to 600 volts. 

(4) Do not use the sensitivity-control switch. 
To select sensitivity, insert a test lead in either 
of the + 6,000V. jacks (20,000 OHMS-PER- 
VOLT or 1,000 OHMS-PER-VOLT) depending 
upon the sensitivity desired. (These jacks are 
located at the top right of the meter.) 

(c) Insert the other test lead in the jack in the 
lower right corner, labeled —TEST-+-. 

(d) Connect the test leads across the circuit. 

Caution: Be sure to observe polarity. 

(4) Scale readings for d-c voltage measure- 
ments. Use the following procedures when de- 
termining scale readings for d-c voltage measure- 
ments: 

(4) Zero to 3 volts: 
divide the reading by 10. 

(4) Zero to 12 volts: read the 120 scale and 
divide the reading by 10. 

(c) Zero to. 60 volts: read directly on the 60 
scale. 

(d) Zero to 300 volts: read the 30 scale and 
multiply the reading by 10. 

(c) Zero to 600 volts: read the 60 scale and 
multiply the reading by 10. 

(f) Zero to 1,200 volts: read the 120 scale 
and multiply the reading by 10, 

(g) Zero to 6,000 volts: read the 60 scale and 
multiply the reading by 100. 

g. A-c VOLTAGE MEASUREMENTS. (1) Scale; 
Zero to 600 volts. (a) Set the selector switch to 
the desired voltage range. 

(b) Set the sensitivity-control switch to the 
A.C. position. 

(c) Insert both test leads in the jacks in the 
lower right corner labeled —TEST+-. 

(2) Connect the test leads across the circuit. 

(2) Scale: Zero to 1,200 volts. (a) Set the 
selector switch to 600 volts. 

(2) Set the sensitivity switch to the A.C. posi- 
tion. 

(c) Insert one test lead in the jack at the lower 


right corner, labeled —TEST-+-. 


read the 30 scale and 


(7) Insert the other test lead in the jack at the — 


right of the meter, labeled AC-DC +-1200V. 
(e) Connect the test leads across the circuit. 

* (3) Scale: Zero to 6,000 volts. 

selector switch to 600 volts. 


(5) Set the sensitivity-control switch to the | 
- AC. position. 


(a) Set the 
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(c) Insert a test lead in either of the +-6000V. 
jacks (20,000 OHMS-PER-VOLT or 1,000 
OHMS-PER-VOLT) depending upon the sensi- 
tivity desired. 

(¢) Insert the other test lead in the jack in the 
lower right corner labeled —TEST-+-. 

(4) Scale readings for a-c voltage measure- 
ments. Use the following procedures when de- 
termining scale readings for a-c voltage measure- 
ments: 

(a) Zero to 3 volts: read the lower red scale 
directly, 

(4) Zero to 12 volts: read the upper red 120 
scale and divide the reading by 10. 

(c) Zero to 60 volts: read the upper red 60 


scale directly. 


(7) Zero to 300 volts: read the upper red 30 
scale and multiply the reading by 10. 

(¢) Zero to 600 volts: read the upper red 60 
scale and multiply the reading by 10. 

(f) Zero to 1,200 volts: read the upper red 
120 scale and multiply the reading by 10. 

(g) Zero to 6,000 volts: read the upper red 60 
scale and multiply the reading by 100. 


h, RESISTANCE MEASUREMENT. (1) Proced- 
ure, (a) Set the selector switch to the scale 
desired. 


6) Set the sensitrvity-control switch at D.C. 
20,000 OHMS-PER-VOLT position. 

(c) Insert both test leads in the jacks in the 
lower right corner, labeled —TEST-+-. 

(¢) While shorting the leads, vary the switch 
labeled ADJUST OHMS until the pointer indi- 
cates full-scale deflection (zero ohms). 

(e) Remove the short from the leads and con- 
nect the leads across the resistance to be measured. 

(2) Scale readings for resistance measure- 
ments. (a) Only the top black scale marked 
OHMS is used when measuring resistance. 

b) Zero to 6,000 ohms range: read directly. 

(c) Zero to 600,000 ohms range: multiply the 
reading by 100. . 

(d) Zero to 60 megohms range: multiply the 
reading by 10,000. 

i. OurpUT MEASUREMENT. (1) Set the se- 
lector switch at the voltage desired. 

(2) For output measurements, use same scale 
readings as for a-c voltage measurements. 

j. BATTERY REPLACEMENT. If, at any time, 
the ohmmeter pointer cannot be adjusted to full- 
scale deflection when the test leads are shorted, 
the batteries should be replaced. Follow this pro- 
cedure: 

(1) Remove the six screws on the meter panel. 


(2) Grasp the meter panel and carefully lift 
it out of the box. It may be necessary to put the 
case On its side for this operation. 

(3) Lay the meter panel face down in front of 
the box. 

(4) Using a socket wrench, loosen the nuts on 
the battery holders. 

(5) Turn the battery holders clockwise. 

(6) Remove the batteries. 

(7) Unsolder the two leads on the small 114- 
volt cell. 

(8) Using a new cell, solder the black lead to 
the bottom of the cell (negative terminal). Solder 
the read lead to the cell cap (positive terminal). 

(9) Remove the leads from the 2214-volt bat- 
tery, 

(10) Replace the green lead on the 221/-volt 
terminal of the new battery. 

(11) Replace the brown lead on the remaining 
terminal of the new battery. 

(12) Insert the new batteries in their proper 
positions in the case. 

(13) Turn the battery holders counterclock- 
wise to hold the batteries in place. 

(14) Tighten the nuts with a socket wrench. 

(15) Replace the meter in the case, taking care 
to avoid damaging any parts. 

(16) Insert and tighten the six panel screws. 

k. SCHEMATIC ANALYysIS. Figure 5 shows the 
schematic diagram for the analyzer. This diagram 
is to be used only when the officer in charge grants 
permission for making emergency repairs on the 
meter. The following discussion is limited to the 
important parts contained in the analyzer. 

(1) The selector switch consists of four gangs 
with 12 contacts each. These contacts control the 
circuit switching used in voltmeter, ohmmeter, and 
milliammeter operation. 

(2) The sensitivity-control switch consists of 
three gangs with four contacts each. The right- 
hand position of the switch allows the meter to 
be used at a sensitivity of 20,000 ohms-per-volt. 
In this case, the only circuits used are the current- 
limiting resistors for voltmeter operation which 
are R1, R2, R3, R5, R6, R8, R9, R10, R11, R12, 
R27, and R28. The center position of the sensi- 
tivity-control switch inserts a rectifier in series 
with the meter to change alternating current into 
pulsating direct current which can be measured 
by the meter. The right-hand position of the 
switch sets a shunt across the meter to lower the 
sensitivity to 1,000 ohms-per-volt. 

(3) The ohmmeter circuit is of the conven- 
tional type with a 221/4-volt battery and a single 
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Figure 5. Precision analyzer, series 856, schematic. 


11/-volt dry cell as the source of power. It has from zero-2.5; 10; 50; 250; and 1,000. 


various scale multipliers: R22, R23, R24, and R14, c, D-c RANGES. (1) Three ranges: zero-10; 
as well as a zero-adjusting resistor R25. 50; and 250 milliamperes. 
(2) Two high ranges: zero-1 and zero-10 am: 
16. Weston Analyzer, Model 772 peres, 
4. FUNCTION. The Weston analyzer, model (3) Two low ranges: zero-100 microamperes 
772, is a combination instrument capable of meas- and zero-1-milliampere. 
uring resistance, a-c and d-c voltages, and direct d. RESISTANCE RANGES. Four ranges: zero- 


current. It has a sensitivity of 20,000 ohms per 3,000 ohms; 30,000 ohms; 3 megohms; and 30 
volt on all voltage ranges. The current drawn by megohms. 


the meter at full-scale deflection is only 50 micro: e. OuTPUT RANGES. Five ranges: zero-214; 
amperes. 10; 50; 250: and 1,000 volts. 
6. A-C AND D-C VOLTAGE RANGES. Five ranges: f. LOCATION AND PuRPOSE OF CONTROLS. (1) 
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Switches and jacks (fig. 6). The selector switch. 
located in the center below the meter, is used for 
selecting ranges of 2.5 to 1,000 volts, 10 to 250 
milliamperes, and the resistance ranges. The test 
leads should be inserted in the two jacks in the 
upper right- -hand corner when using these ranges. 
For testing on other ranges, one test lead should 
be inserted in the — jack and the other in the 
proper jack at the top or right side of the meter. 

(2) Ohmmeter adjuster switch. The Obm- 


meter adjuster switch is located at the right of 


the selector switch. It adjusts the meter hand to 
full-scale deflection, when using the instrument as 
an ohmmeter. 


1 1130270) 


analyzer, model 772. 


How to Usr THE ANALYZER. Before using 
ae analyzer for any measurement, be sure that the 
pointer is at the zero mark. If it is not, reset the 
pointer by turning the adjuster screw. 

hb, D-c MEASUREMENTS. (1) Medium ranges 
(a) Insert test leads in D.C. MILLIAMPS jacks. 
(5) Set toggle switch to D.C. position. 
(c) Rotate 1 range switch to milliampere range 
desired. 
(7) Connect the meter in the circuit. 
Caution; Observe polarity. 
(e) I Take reading on D.C. scale. 
(2) Low ranges, (a) Insert black lead in 
—jack. 
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Caution: Fifty microamperes is a very small 
amount of current. 
this value before using this range. 

(4) High ranges. (a) Insert black lead in 
— jack. 

(4) Insert red lead in + 10 or + 1 AMP jack, 
as required. 

(c) Set range-selector switch to the 250 MA. 
position. 

(¢7) Connect meter in the circuit. 

(e) Take reading on D.C. scale. 

i, D-c€ VOLTAGE MEASUREMENTS. 
red test lead in D.C. VOLTS -+- jack. 

(2) Insert black test lead in D.C. VOLTS 
— jack. 

(3) Rotate range-selector switch to 1,000-volt 
range, then decrease range switch until a reading 
is obtained. 

(4) Take all voltage readings on D.C. scale, 
then multiply reading in accordance with range 
being used. 

j. A-c VOLTAGE MEASUREMENTS. (1) Insert 
both test leads into A. C. VOLTS jacks. 

(2) Set toggle switch to the A. C. VOLTS post- 
tion, 

(3) Rotate range-selector switch to the proper 
voltage range. 

(4) Take readings on A. C. scale for all ranges. 

&. Use as Output Meter. (1) Insert both 
test leads into OUTPUT METER jacks. 

(2) Set toggle switch to the OUTPUT METER 
position. 

(3) Rotate range-selector switch to the voltage 


(1) Insert 


range desired. 

(4) Take readings on A. C. scale. 

Note. Output readings will be relative, as a capacitor in 
the meter circuit will cause an error on low ranges. This 
capacitor 1s limited to 400 volts. Do not use the output meter 
on circuits which exceed this rating. 


]. ResISTANCE MEASUREMENTS. (1) Insert 
both test leads in OHMS jack. 


(2) Set toggle switch to the OHMS position. 


Section Ill. TEST 


17. Hickok Tube Tester, Model 540 

4. FUNCTION. The Hickok tube tester, model 
540, is used for testing tubes by the electron-emis- 
sion test or mutual-conductance test. The instru- 
ment provides the following four tests for most 
tubes: 


Be sure the current is below 


(3) Rotate range-selector switch to the range 
desired. 

(4) Short the test leads together and adjust to 
zero ohms by rotating OHMMETER ADJUSTER 
knob. 

(5) Take resistance readings on top scale, then 
multiply using factor in accordance with selector 
switch position. 

m, BATTERY REPLACEMENT. If it is impossible 
to zero adjust on any range, the batteries should 
be examined. ‘To do this, remove the four corner 
panel screws and lift the complete panel from the 
case. Remove the two 71/-volt batteries. If the 
pointer will not adjust on the three low ranges, 
but will adjust on the two higher ranges, the bat- 
teries may be exchanged in position. In this way 
it is possible to use the same batteries a while 
longer. This can be done because only one 11/- 
volt cell is used on the three lower ranges. After 
exchanging or replacing batteries, make the proper 
wiring connections and replace the panel on the 
case. 

n. SCHEMATIC ANALYSIS. Figure 7 shows the 
schematic diagram of this analyzer. This diagram 
is to be used only when it is necessary to make 
emergency repairs on the meter which have been 
authorized by the officer in charge. The follow- 
ing discussion will be limited to the most im- 
portant parts of the analyzer. 

(1) The selector switch consists of three gangs 
with 12 contacts each. These contacts control the 
selection of ranges employed for voltmeter, ohm- 
meter, and milliammeter operation. 

(2) The a-c toggle switch is used when meas- 
uring any a-c circuit. 

(3) The ohmmeter circuit is of the common 
type with two 71/-volt batteries as a source of 
power, and various series resistors. The current 
adjustment for the different ranges is accomplished 
by setting the 15,000-ohm potentiometer at the 
proper point, for full-scale deflection when the 
test prods are shorted together. 


SET I-180-A 


1) Electron emission. 
(2) Mutual conductance. 
(3) Shorts. 
(4) Gas. 
b, LOCATION AND PURPOSE OF CONTROLS (fig. 
8). (1) Sockets. Grouped around the top and 
sides of the meter are sockets for testing 4-prong, 
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Figure 8. Hickok tube tester, model 540, 


5-prong, 6-prong, 7-prong, octal or loctal, acorn, 
Junior Bantam, and miniature tubes. The proper 
color-coded socket to be used when testing octal, 
Junior Bantam, ot miniature tubes is stated on the 
tube chart. Unless otherwise specified on the tube 
chatt, select a black socket to take the proper 
o¢ Of prongs. 

aes 5 ae (a) Located directly below the 
meter are five switches labeled A, B, FIL, L, and 
R. For testing purposes, these switches are turned 
to the positions specified on the tube chart for the 
particular tube being tested. 

Caution: Before and after each test always turn 
the A- and B-switches to the No. 1 position and 
the FIL, L-, and R-switches to the maximum 
counterclockwise position. 

Before depressing any test button check the 
FIL switch for proper setting. This switch con- 
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trols the filament voltage. Careless adjustment 
of this switch may burn out a valuable tube. 

(6) The LINE ADJUSTMENT switch is lo- 
cated at left center of the switch panel. This 
switch controls the line voltage, and its position is 
varied to adjust the pointer of the line-voltage 
meter located at the left top corner of the instru- 
ment to the red mark labeled ‘TEST. 

(c) The TUBE TEST switch, located at right 
center of the switch panel, is used in the testing 
of shorts (positions 1 through 5), electron emis- 
sion, and mutual conductance (TUBE TEST post 
tion). 

_(4) The MICROMHOS switch, located at the 
right of the meter, is used to select ranges beyond 
the meter scale. When the tube chart indicates a 
mutual conductance below 3,000, set the 
MICROMHOS switch at the 3,000 position and 





read the scale directly. . Betore testing for gas, 
always turn the switch to 3,000. For mutual con- 
ductance readings between 3,000 and 6,000, set 
the switch to the 6,000 position. Multiply the 
scale readings by 2. For mutual conductance 
values above 6,000, set the switch to the 15,000 
position and multiply the readings by 5. 

(¢) The POWER ON-OFF switch, located at 

the right center of the switch panel, is used to 
apply power to the instrument. 
_ (3) Buttons. (a) The two RECTIFIER 
TEST buttons, located in the lower left corner of 
the switch panel, are used in testing rectifier tubes. 
The button marked STD (standard) is used for 
all filament or heater-type rectifier tubes. The 
button OZ4 is used when testing cold cathode 
tubes. Separate tests for each plate in full-wave 
rectifier tubes can be made. 

(4) The button marked AMPL, which is at 
center bottom of the switch panel, is used when 
designated under the heading of NOTATIONS 
on ‘the tube chart. 

(c) The LINE TEST button, located at the 
lower right corner, is used for testing the amount 
of voltage being supplied to the instrument. 

(d) The DIODE TEST button, located at the 
lower right corner, is used when testing only the 
diode of a tube. 

Caution: Do not press AMPL button or REC- 
TIFIER button when testing a diode. 

(ec) The buttons marked GAS NO. 1 (left cen- 
ter of switch panel) and GAS NO. 2 (bottom 
center of switch panel) are used when making 
gas tests. | 

The button located directly below the 
MICROMHOS switch is used only for testing 
special 117-volt tubes. 

(4) Tube chart. (a) Directly below the 
switch panel is the tube chart which is controlled 
by a dial knob at the right of the chart. 

bh) Tube numbers are listed in numerical and 
alphabetical order in the first left-hand column. 
When testing a tube, turn the chart until the num- 
bers and letters of the tube to be tested are located 
between the parallel red lines. | 

(c) The second column on the chart indicates 
the mutual conductance of the particular tube, 
The next five columns indicate the positions for 
switches A, B, FIL, L, and R. 

(d) The last column (tight) indicates whether 
the AMPL, DIODE, or RECTIFIER TEST but- 
tons are to be used and supplies special directions 
for testing particular tubes. 

c. How To Ser Up THE Tupe Tester. (1) 


Plug the instrument into a 110- of 115-volt a-c 
power source. 

(2) Turn the POWER switch to the ON 
position. | 

(3) Check to see that the A- and B-switches 
are turned to the No. 1 position and that the FIL, 
L-, and R-switches are turned to a maximum coun- 
terclockwise position. | 

(4) Vary the LINE ADJUSTMENT switch 
until the pointer on the small meter is on the red 
line marked TEST. 

d. How to Trst FOR ELECTRON EMISSION, 
(1) Observe the tube number and turn the tube- 
chart knob until that number is located between 
the parallel red lines. 

(2) Insert the tube in the socket of the proper 
size and number of prongs. Use the black sockets 
unless red sockets are specified in the first column 
of the tube chart. Allow the tube to warm up 
for a few seconds. . 

(3) Again vary the LINE ADJUSTMENT 
switch until the pointer on the small meter is op 
the red line marked TEST. 

(4) Turn the TUBE TEST switch to the maxt- 
mum clockwise position. 

(5) Turn each of the five upper switches 
marked A, B, FIL, L, and R to the positions desig- 
nated on the tube chart. Check to see that the 
FIL switch is turned to the proper position. 

(6) Depress the AMPL button unless the 
RECTIFIER or DIODE buttons are specified on 
the tube chart. Never use the AMPL button when 
testing rectifier tubes. Note the dial reading (top 
red and green). 

(a) If the pointer comes to rest at any place 
on the red (REPLACE) scale, or near the center 
question mark, the tube must be replaced. 

(4) If the pointer comes to rest at any place 
on the green (GOOD) scale, it is an indication 
that the electron emission of the tube is satisfac- 
tory. Proceed with. the next test. 

e, How To Test For SHorts. (1) Check to 
see that the A-, B-, FIL, L-, and R-switches are 
in the positions designated on the tube chart. 

(2) Turn the TUBE TEST switch to the 5 
position. 

3) Tap the tube and observe whether the lamp 
marked SHORTS emits a flash. Pe 

(4) Turn the TUBE TEST switch to positions 
4, 3, 2, and 1, each time tapping the tube and 
observing whether the SHORTS lamp emits a 
flash. 

(a) If the SHORTS lamp emits a flash at any 
position of the TUBE TEST switch, the tube 
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switches are in the positions designated on the tub, | 


chart. 


should be replaced. 


(4) If the SHORTS lamp does not flash, pro- 


ceed with the next test. 
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f. How ro Test FoR MUTUAL CONDUCTANCE. 
(1) Check to see that the A-, B-, FIL, L-, and R- 





24 





(4) Note the scale reading in micromhos and 
compare the reading to the mutual-conductance 
figure given in the second column of the tube 
chart. 

(a) If there is a wide deviation from the chart 
figure in the scale reading, the tube should be 
replaced. 

(4) If the reading approximates the chart fig- 
ure, proceed with the next test. 

Caution: Do not use the mutual-conductance 
test on rectifier or diode tubes. 

. How To Test For Gas. (1) Check to see 
that A-, B-, FIL, L-, and R-switches are in the 
positions designated on the tube chart. 

(2) Turn the R-switch completely clockwise. 

(3) Turn the MICROMHOS switch to the 
3,000. position. 

(4) Depress the button marked GAS NO, 1. 

(5) While keeping the GAS NO. 1 button 
depressed, slowly turn the R-switch counterclock- 
wise and observe the meter reading. 

(6) When the meter pointer reaches 100, stop 
turning the R-switch. 

(7) Still keeping the GAS NO. 1 button de- 
pressed, depress the GAS NO. 2 button and watch 
the meter reading. If the meter pointer moves 
more than one scale division, the tube should be 
replaced, 

Caution: After completing the tests for electron 
emission, shorts, mutual conductance, and gas, 
remove the tube from the tester, turn A- and B- 
switches to position 1 and turn FIL, L-, and R- 
switches to maximum counterclockwise position. 

h. REPLACEMENT OF INSTRUMENT BuLss. If 
either the FUSE bulb or the SHORTS bulb should 
burn out, it should be replaced in the following 
manner: | 

(1) Replacing the fuse bulb. (a) Remove 
the FUSE bulb from the bayonet-type socket by 
gently pressing the top of the bulb and turning 
the bulb in a counterclockwise direction. The 
bulb may then be lifted out. 


(5) Secure a new bulb of the same type. 
The legend on the base of the new bulb and the 
color of the bead should be identical with that 
of the defective bulb. 

(c) Insert the new bulb in the bayonet-type 
socket. Press on the bulb and turn in a clockwise 
direction until the bulb is secure. 

(2) Replacing the shorts bulb. (a) Unscrew 
the bulb in a counterclockwise direction and lift 
the bulb from the socket. 

(4) Insert a new bulb of the same type in the 
socket and turn in a clockwise direction until the 
bulb is secure. 

i, ADJUSTING THE Meter DiALs. The point- 
ers on the small a-c voltmeter and on the microm- 
hos meter should both point to zero when the 
instrument is not in use. If the pointer on either 
meter is not at zero, use a screw driver to adjust 
the meter by turning the screw at the base of 
the meter in a counterclockwise direction until the 
pointer is in the zero position. 

j. SCHEMATIC ANALYsIs. Figure 9 shows the 
schematic diagram of the circuit used in the tube 
tester. This diagram is to be used only when 
the officer in charge grants permission for emer- 
gency repairs to be made on the tester. The 
following discussion is limited to the important 
parts contained in the tube tester. 

(1) Terminal connections. The terminals of 
the various test sockets are connected to contacts 
on the selector switches. These in turn are con- 
nected to filament-transformer power-supply cit- 
cuits and other controlling switches. 

(2) Line voltmeter. The line voltmeter 1s 
always connected across the primary of the trans- 
former except when the exact voltage on the 
power source is measured by pressing the LINE 
TEST button. 

(3) Fuselamp. The fuse lamp is connected in 
the primary of the transformer to protect the in- 


_ strument. 


Section IV. TEST SET I-151-A 


18. Signal Generators 

There are two types of signal generators used in 
radar trouble shooting, an audio-signal generator 
and a radio-frequency signal generator. Both of 
these instruments are used in signal tracing and 


signal substitution tests on the various components 
of the unit. The application of these generators 
is discussed in chapter 1 of the text. 

a. An audio-signal generator generates a signal 
covering the audible spectrum from 20 to 15,000 
cycles per second. It is applicable only to circuits 
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which handle these frequencies. 

b. The radio-frequency signal generator covers 
two bands: 15 to 25 megacycles per second, and 
90 to 125 megacycles per second. The first band 
is used to test and align the intermediate-frequency 
(i-f) circuit of the receiver; the second band is 
used for the same purpose in the radio-frequency 
(1-£) circuits of the receiver. 


19. Basic A-F Signal Generator 


d. Although there are many forms of audio-fre- 
quency (a-f) generators, basically they all consist 
of a means of generating an a-f signal with vacuum 
tubes. This signal is fed to an amplifier stage 
which is transformer-coupled to the output termi- 
nals. The output terminals provide various im- 
pedance taps to match the circuits being used. In- 
cluded within the signal generator ts an associated 
power supply for these tubes. 

b. To provide accurate frequency control, some 


= 


form of indicator (usually a neon bulb) is used ty 
calibrate the instrument. By means of the nO} 
bulb, the 60-cycle line frequency is compared wit 
the 60-cycle frequency generated by the oscillaton 
A calibration-adjusting control is used to set th, 
oscillator to the point where the neon bulb flicken, 
at an extremely slow rate. At this point, the fre, 
quency generated by the oscillator is the same a. 
the line frequency. ; 


20. Hickok A-F Signal Generator, Model 19% 
4. FUNCTION. The Hickok a-f signal genera 
tor supplies frequencies which are to be used fo, 
trouble shooting in the audio- and video-frec uen 
circuits of the keyer and oscillosco €. ae 
b, RANGES. (1) 20 to 200 cycles, 
(2) 200 to 2,000 cycles, | 
(3) 2,000 to 20,000 cycles. 
¢. LOCATION AND Purross op CONTROLS (fj 
10). (1) Switches. Across the center of Ua 
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instrument are three switches: The RANGE SE- 
LECTOR switch at the left of the instrument 
panel, the FREQUENCY CONTROL switch in 
the center, and the OUTPUT CONTROL switch 
at the right. The three ranges mentioned above 
are selected by the RANGE SELECTOR switch. 
The FREQUENCY CONTROL switch is used to 
obtain frequencies between the limits set by the 
range-selector switch. The OUTPUT CONTROL 
switch varies the amplitude of a signal at the 
output terminals in the lower left corner of the 
signal generator. The POWER ON-OFF switch 
is used to turn the supply of power on or off. 
(2) Buttons. The ADJUST button located in 
the lower right corner is used for calibration pur- 


poses. 


d. How To CALIBRATE THE A-F SIGNAL GEN-| 


ERATOR. (1) Remove the cover from the instru- 
ment, 

(2) Plug the power cord into a 110-volt, 50- 
to-60-cycle receptacle. 

(3) Turn the POWER switch to the ON posi- 
tion. Application of power is indicated by a glow 
from the neon lamp. 

(4) Wait approximately 5 minutes to allow 
the generator to reach operating tefnperature. In 
extremely cold climates this watm-up period 
should be extended to 15 minutes. 

(5) Set the RANGE SELECTOR to the 20-to- 
200-cycle position. 

(6) Set the FREQUENCY CONTROL so that 
the scale hairline is over the 60 mark. 

(7) Advance the OUTPUT CONTROL to 
maximum output (100). 

(8) Press the ADJUST button. The neon bulb 
should stay lit or partially dark if the calibration 
is exact. 

9) If the neon bulb flickers, vary the FRE- 
QUENCY CONTROL slightly clockwise and 
counterclockwise. Watch the neon bulb. If the 
flicker becomes less frequent or stops between 59 
to 61 cycles, the generator is properly calibrated. 

(10) The above test depends, of course, on the 
power generator supplying the 110-volt power. 
If the source of power is not exactly 60 cycles, 
then the signal generator can be adjusted within 1 
cycle on either side of the frequency generated by 
the power source. For example: if the power 
source is 63 cycles, the FREQUENCY CONTROL 
might be turned to show a scale reading of 62, 63, 
or 64 to keep the neon bulb steadily glowing. 

(11) If the calibration is off by an amount 
greater than 1 cycle on either side of the frequency 
generated by the power source (that is, if the scale 


reading shows 61 or 65 when the power-source 
frequency is 63), check the dial adjustment as 
follows: 

(2) Turn the FREQUENCY -CONTROL to 
maximum clockwise position. Do not force the 
control. 

(4) Note whether the hairline on the dial lens 
lines up with the red line printed on the scale. 

e. DiAL ADJUSTMENTS. If the hairline does 
not line up with the red mark, the dial must be 
adjusted. 

(1) Turn the power switch to the OFF posi- 
tion. 

(2) Remove the power supply plug from the 
receptacle. 

(3) Remoye the 10 screws from the outer edge 
of the instrument case. 

(4) Slide the instrument from its case. 

(5) Remove the 6X5GT/G tube. 

(6) Using stubby long-nose pliers, loosen the 
two setscrews on the tuning dial shaft. 

(7) Turn the tuning dial by hand until the 
hairline lines up with the red mark. Do not touch 
the FREQUENCY CONTROL switch. 

(8) Tighten the setscrews while holding the 
shaft. 

(9) Vary the FREQUENCY CONTROL 
switch, and observe whether the hairline lines up 
with the red mark when the switch is at the maxt- 
mum clockwise position. If it does not, repeat 
steps (5) through (8) until an exact adjustment 
is made. 

(10) Replace the 6X5GT/G tube. 

(11) Replace the instrument in the case. 

(12) Replace the 10 panel screws. 

(13) Place the power supply plug in the re- 
ceptacle. 

(14) Turn the POWER switch to the ON 
position. 

f. CALIBRATION Procepure. If the hairline 
does line up with the red mark and the calibration 
is still incorrect, notify the officer in charge if it 
is necessary to secure exact calibration of the 
signal generator. The calibration procedure out- 
lined below is very difficult and should be avoided 
if it is at all possible. It is included here only 
for cases of emergency. 

(1) Allow the instrument to heat up for at 
least 14 hour. 

(2) Set the FREQUENCY CONTROL so that 
the hairline is at the 180-cycle mark on the fre- 
quency indicator scale. 

(3) Remove the metal plug from the left side 
of the instrument. 
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VOLTAGE NOTE: WHEN 2 VOLTAGES ARE 
INDICATED THE HIGHEST VOLTAGE IS 
THAT MEASURED BY VACUUM TUBE V.M. 
THE LOWER MEASURED By 1000“ PER 
VOLT METER. ALL VOLTAGES MEASURED 
FROM CHASSIS. 


Frenre 11. Hickok af signal generator, model 198, schematic. 
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g. PRELIMINARY CONNECTIONS. Once the 
signal generator is properly calibrated, test leads 
can be connected to the output terminals. Since 
the application of this signal generator will be in 
guid and plate circuits of various stages in the 
keyer and oscilloscope, the terminals most likely 
to be used are those labeled GND. and 5000. 
Proceed as follows for preliminary connections: 

1) Connect a 5,000-ohm resistor across ter- 
minals GND. and 5000. 

(2) Connect to the 5,000 tap one terminal of 
a paper capacitor having a capacity of 0.1 micro- 
farad (\f). 

(3) Connect one test lead to the free terminal 
of the paper capacitor. 

(4) Connect the other test lead to the GND. 
terminal. : 

Caution: In using the signal generator, turn 
the OUTPUT CONTROL counterclockwise until 
there is just sufficient output to provide the desired 
amplitude. If the output control is turned on for 
maximum output, the distortion caused within the 
oscilloscope, as well as in the circuit being tested, 
will lead to erroneous conclusions. 

h, How To Reap ScALes. (1) When the 
range selector is set for the 20-to-200-cycle range, 
read the lowest scale on the indicator. Each scale 
division equals 0.5 cycle. 

2) When the range selector is set for the 
200-to-2,000-cycle range, read the center scale. 
Each scale division equals 5 cycles. 

3) When the range selector is set for the 
2,000-to-20,000-cycle range, read the top scale. 
Each scale division equals 50 cycles. 

i. REPLACEMENT OF TUBES AND LAmps. The 
most probable failure in electronic test equipment 
will occur in the vacuum tubes. All the tubes can 
be replaced easily without affecting the calibration 
frequency or voltage characteristics. It would be 
wise, however, to check the frequency calibration 
if a new 6SJ7 tube should be inserted. The neon 
tube on the front panel should be replaced if it 
becomes defective. The 66-watt biasing lamps 
can be tested with an ohmmeter, and each lamp 
should indicate about 300-ohms resistance. If any 
of these lamps should not show this resistance, it 
should be replaced. 

j. SCHEMATIC ANALYSIS. Figure 11 shows the 
schematic diagram for this a-f signal generator. 
These diagrams are to be used only when the 
officer in charge grants permission to make emer- 
gency repairs on the signal generator. The follow- 
ing discussion is limited to the important parts 
contained in the instrument. 


(1) Oscillator circuit. The signal is generated 
by two tubes operating in a resistance-capacitance 
(RC) oscillator circuit. This circuit is so arranged 
that the audio-frequency voltage generated by 
these tubes has little distortion and high stability. 
Two ganged, variable capacitors are used to set 
the frequency output of the oscillator. The capa- 
citors form part of the RC network which bridges 
the output and input of the amplifier and selects 
the desired operating frequency. One other vari- 
able capacitor is used to adjust the frequency over 
a small range for calibration purposes. 

(2) Amplifier circuit, The oscillator output 
is obtained from a variable resistor (P1) and is 
fed to the push-pull 6SN7 amplifier tube’ (con- 
sisting of two amplifier tubes within one enve- 
lope). The signal from the oscillator is fed for 
amplification to the grid of the first amplifier. 
The output signal from the plate is fed to the 
grid of the second tube for inversion. The plate 
outputs of both tubes form a push-pull signal 
which is fed to the output transformer. The sec- 
ondary of the transformer has four taps to allow 
various impedances to be connected. 

(3) Power supply, Power is supplied to the 
oscillator and amplifier tubes by a power trans- 
former, a full-wave rectifier tube (6XSGT), and 
its associated filter. The power supply is regulated 
to maintain constant potentials on the tubes used 
in the circuit so that no variations can enter into 
the signal generator output signal. 

(4) Neon bulb circuit, A neon bulb ts con- 
nected across one-half of the high-voltage sec- 
ondary on the power transformer. The bulb glows 
when power is supplied to the transformer 
primary. A switch (S3), with a normally closed 
position, is connected between the neon bulb and 
ground. When calibration is needed, the switch 
can be closed to its other position so that it con- 
nects the neon bulb to the 5,000-ohm tap of the 
output transformer. In this way, one plate of the 
neon bulb is connected to the high-voltage sec- 
ondary of the power transformer, and the other 
plate to the secondary of the output transformer. 
During calibration, when the oscillator is set for 
60 cycles, the 60-cycle outputs of the transformers 
will beat against each other. As a result, the neon 
bulb will flicker according to the beat. When 
both sources are of the same frequency and of the 
same phase, the bulb will remain dark; but if they 
are 180° out of phase, the bulb will remain Iit. 
When there is only a slight difference of fre- 
quency, the bulb will flicker accordingly. 
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Section V. SIGNAL GENERATOR I-122-B 


21. Basic R-F Signal Generator 


_4. An r-£ signal generator is a source of con- 
tinuous-wave radio-frequency oscillations, These 
are generated in some form of oscillator circuit 
which is coupled by the transformer to the output 
terminals and their leads. 

5. To provide a signal which can be used for 
various tests, and especially for alignment of a 
receiver, the continuous wave is modified by some 
form of modulation. This modulation is at an 
audio-frequency rate generated in an a-f oscillator 
contained within the signal generator. The per- 
centage of modulation is 30 percent. | 


22. Measurements Corporation R-F Signal 
Generator, Model 78C 

a. FUNCTION. The model 78C standard signal 
generator generates r-f signals which are used in 
signal tracing and alignment of receivers. 

b. RANGES. (1) 15 to 25 mc. 

(2) 90 to 125 me. 

¢, LOCATION AND PURPOSE OF CONTROLS. 
(1) Switches (fig. 12). (4) The POWER switch, 
located directly below the output meter, is used 
to turn on or off the power supply to the instru- 
ment. 

(4) The MODULATION switch, located be- 
low the meter, is used to turn the modulation on 
or off, and to select either 400 or 625-cycle modu- 
lation. 

(¢) The RANGE SWITCH, located below the 
scale, is used for range selection. The lower range 
(15 to 25 mc) can be selected by pushing the 
switch in. The highest range (90 to 125 mc) can 
be selected by pulling the switch out. 

(2) Controls. (a) The tuning control is lo- 
cated on the left side of the instrument and 1s 
used to select the desired frequency between the 
range limits. 

(6) The OUTPUT control, located directly 
beneath the output meter, is used to adjust the 
pointer on the output meter. The output coupling 
can be varied by means of a sliding attenuator 
control on the right side of the instrument. At- 
tached to this control ate the output cable and 
output terminals. The amount of output is indi- 
cated on a scale engraved on the sliding tube. 
When the tube is all the way out, the output is 
1 microvolt, the lowest obtainable. When the 
tube is all the way in, the output is at a maximum 
of 100,000 microvolts (fig. 13). 
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_ over the designated scale division. 


es Frequency calibration chart. The correq 
dial setting for the frequency desired is chose 
ne a frequency calibration chart (fig, 12) ; 
bs oe i USE THE SIGNAL GENERATOR 
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(12) Vary the OUTPUT meter control knob 
until the meter pointer is on the red line 
¢. REPAIRING THE SIGNAL GENERATOR (1) 
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Figure 12. Measurements Corporation r-f signal generator, 
model 78C. 
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Frenre 13. Measurements Corporation r-f signal generator, 
model 78¢, attenuator control, 


Blown fuses must be replaced with a standard 1- 
ampere, type 3AG fuse. If the fuses continue to 
blow after replacement, inspect the VR-150/30 
voltage-regulator tube which is visible through 
the louvres on the right side of the instrument. 
The absence of a purple glow in this tube indi- 
cates trouble in the rectifier tube, power trans- 


‘former, filter capacitors, or line filter. If the 


VR-150/30 tube glows and the proper indication 
cannot be obtained in the output meter, the 
trouble may be in the radio-frequency oscillator 
unit or the supply leads. 

Note. Permission of the officer in charge must be obtained 
before any repairs are attempted, 

(2) To make repairs inside the instrument, 
proceed as follows: 

(a) Pull out the power supply plug from the 

roper source. 

(4) Place the instrument on its back. 

(c) Remove the 12 screws around the edge of 
the panel. 

(d) Lift the front panel from the case. All 
components are attached to the front panel. 

(3) To inspect the radio-frequency unit, pro- 
ceed as follows: 

(4) Place the panel face down on a bench, 

b) Remove the bolt and washer which hold 
the black r-£ shield cover in place. After this 
cover is removed, the various supply voltages to 
the oscillator can be checked and the 9002 tube 
can be removed and tested. The 9002 tube should 
have a mutual conductance of 1,800 micromhos 
if measured on a mutual-conductance meter. It 
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may be well to replace the tube, since the tube 
checker may not show whether the tube is capable 
of operating as a high-frequency oscillator. 

Caution; Do not disturb the adjustment of 
the three variable rheostats under any conditions. 

f. SCHEMATIC ANALysIs (fig. 14). The fol- 
lowing discussion is limited to the important parts 
of the signal generator. 

(1) R-F oscillator. The r-f£ oscillator consists 
of a Colpitts oscillator in a shielded compartment, 
using 4 type 9002 tube (V3). The output of the 
oscillator is transformer-coupled by the amount 
of coupling between the primary and secondary 
of this transformer. The oscillator is plate-modu- 
lated by the output of 7C5 (V2) which forms 
part of the audio oscillator and is contained in the 
generator. 7 . | 

(2) Audio oscillator. This oscillator is of a 
resistance-capacitance type with two sets of fixed 
values which can be switched to allow oscillation 
at either of two frequencies. The Output meter is 
connected to the secondary of the transformer 
which is coupled to the r-£ oscillator, This meter 
indicates the amount of grid current flowing in 
the circuit. The plate voltage of the tf oscillator 
can be adjusted to keep the oscillation at a set 
value, Output control T10 controls the amount 
of voltage supplied to the r-£ oscillator. 

(3) Power supply. he ES uPh'y for the 
signal generator is of the LULL Wave tege are type. 
Included in the primaty of EHE power sformer 
‘s the filter network which prevents noise from 


affecting circuit operation. 


23. Ferris Microvolter, Model 18B 

4, FUNCTION. ‘The microvolter generates an 
t-£ signal which is used in signal-substitution tests 
and alignment of the receiver. aad 

b. RANGES. (1) 18 to 34 megacycles. 

(2) 32 to 60 megacycles. 

(3) 55 to 105 megacycles. 

(4) 100 to 155 megacycles. 

c. LOCATION AND PuRPOSE OF CONTROLS. 
(1) Switches (fig. 15). (a) The POWER 
switch, located at the lower left corner of the 
front panel, is used to turn on or off the a-c power 
to the instrument. | 

(b) The MODULATION switch, located to 
the right of the POWER switch, is used to turn 
the modulation signal on or off. 

(c) The range switch, (COIL) at the upper 
tight of the front panel, selects one of the four 
frequency ranges of the microvolter. 

(2) Controls, (4) The tuning dial is located 
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Frenre 14. Measurements Corporation r-{ stenal gexerator, model 78C, schematic. 
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Figure 15.. Ferris microvolter, model 188. 


near the top center of the front panel and is used 
ro tune to the exact frequency desired. 

(b) The output control is made up of two 
dials. The first 1s numbered from 1 to 10 micro- 
volts: the second is a multiplier, which is arranged 
+o increase the signal output by the factors of 1, 
10, 100, 1,000, or 10,000. These dials are at the 
lower right of the front panel. 

¢) The R.F. VOLTAGE control is located to 
the left of the tuning dial just above the POWER 
switch. This is used to set the reference level 
indicated on the meter above it. 

qd. How To Use THE MIcROVOLTER. (1) 
Plug the power cord into a 110-volt, 50-60-cycle 
powet supply. os | 

(2) Turn the POWER switch ON and allow 
the unit to heat for a few minutes. 

(3) Turn the R.P. VOLTAGE control counter- 
clockwise as far as it will go. 

(4) Note the indication on the reference-level 
indicator meter. If the indication is not zero, 
adjust the screw for a zero. meter reading. 

(5) Set the position of the range switch to the 
band to be used. 

(6) Rotate the R.F. VOLTAGE control clock- 
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wise. until the reference-level indicator mete; 
reads 1 volt. 

(7) Tune the generator to the frequency de- 
sired. After tuning, it will be necessary to reset 
the reference-level indicator to 1 volt, in order to 
read the output directly in microvolts. If for any 
reason (for example, aging of the oscillator tube) 
the reference indication cannot be brought up to 
1 volt, reduce the indication to 0.5 volts, and 
multiply output settings of the attenuator and 
multiplier by 0.5. 

(8) Because of the low output impedance of 
the generator (about 30 ohms), application of 
the instrument to circuits of higher impedance 
requires the insertion of compensating resistors 
or capacitors to make up the required impe- 
dance. 

e. SCHEMATIC ANALYSIS (fig. 16). (1) The 
tubes in this instrument are a 955, used in a 
Hartley oscillating system; a 76, used as a 400- 
cycle oscillator to develop modulating voltage; a 
S5Y3GT. used as a full-wave rectifier with a 1055A 
neon tube for B-voltage regulation; and a 955, 
connected as a diode rectifier for the r-f reference- 
level indicator. 
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(2) The attenuator system consists of two con- 
trols: a continuously variable resistance calibrated 
from 0.1 microvolt to 10 microvolts; and the mul- 
tiplier unit which is a five-position voltage-divider 
unit with ranges of 1, 10, 100, 1,000, and 10,000 
times the setting of the variable attenuator. The 
maximum output from the generator is 100,000 
microvolts. ; 

(3) The output cable terminates in a 30-ohm 
load, a fixed resistor contained in a small metal 


housing, which also mounts the two Output ter. 
minals. 

(4) The r-f reference-level indicator is a 
acuum-tube voltmeter of the diode type, using 
a 955 tube with the grid and plate tied together. 
The reference level on this meter for proper ap- 
plication of the attenuator calibrations is 1 volt. 

(5) Tuning is done by a variable capacitor 
with vernier adjustment. Calibration of the device 
is indicated on calibration curves furnished with 
the instrument. 


Section VI. OSCILLOSCOPE I-134-A 


24. Cathode-ray Oscilloscope 


a, The cathode-ray oscilloscope is an electronic 
instrument which is used to plot electrical 
changes visually. This instrument is of great 
value in trouble shooting, for it can be used in 
signal tracing and signal substitution to show what 
is taking place in a circuit. It consists of a cathode- 
ray tube, amplifiers for producing the deflection 
voltages, a linear-sweep generator, and associated 
power supply. 

b. The screen seen through the opening in the 
front of the instrument is the flattened end of the 
cathode-ray tube. This is coated on the inside 
with a substance which will emit light when struck 
by electrons. 

¢. Within the glass envelope of the cathode-ray 
tube there are a number of elements which form 
a narrow pencil-like beam of electrons. This beam 
can be moved in any direction by means of vol- 
tages placed on the two sets of deflection plates 
contained in the tube. One of these sets consists 
of horizontal or X deflection plates; the other set 
is composed of vertical or Y deflection plates. 

d, When a sweep voltage is impressed on the 
horizontal deflection plates, the beam of electrons 
is moved from left to right at a linear rate. If, at 
the same time, an alternating current is applied to 
the vertical deflection plates, the total effect is the 
reproduction of a picture on the screen which cor- 
responds to the electrical variation of the voltages. 

e, The intensity or brilliance of the pattern pro- 
duced on the screen is determined by the setting of 
an intensity control. This control applies a vol- 
tage to the control electrode to regulate the num- 
ber of electrons being emitted from the cathode 
of the tube. 
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{. To form the electrons into a beam, a focus- 
ing control is used. This control applies a voltage 
to the focusing electrode in the tube to concentrate 
all scattered electrons. 

g. Next in line is the anode. This electrode 
has a high positive potential applied to it. Its 
main purpose is to accelerate and attract the elec- 
trons emitted by the cathode. 

h, Beyond the anode are the deflection plates 
which control the position of the beam. To center 
the trace or to move it to any desired position on 
the screen, a d-c voltage is applied to these plates. 
This operation is performed by the horizontal and 
vertical positioning controls. 

i. A frequency control adjusts the frequency of 
the sweep circuit, thus producing a trace on the 
oscilloscope screen. If the sweep frequency 1s the 
same as that of the voltage applied to the vertical 
deflection plates, one cycle will be seen on the 
screen. Any sweep which is a submultiple of the 
applied voltage frequency will increase the num- 
ber of cycles seen on the screen. For example, if 
the sweep frequency is one half of the applied vol. 
tage frequency, two cycles will be observed on the 
screen. 

j. A synchronizing control, usually called a 
SYNCH, applies some of the vertical deflection 
voltage to the sweep generator, causing it to begin 
a trace at the same instant in every cycle. 

k. Voltages used for cathode-ray oscilloscope 
operation are of very high potential, usually in the 
range of 2,000 volts or more. For this reason, any 
internal adjustments required for maintenance 
must be made with the high-voltage supply dis- 
connected. 

Caution: Voltages used in the oscilloscope are 
dangerous. Be careful when replacing tubes or 
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Fienrée 17. Du Mont oscilloscope, type 224. 


making measurements within the oscilloscope. If 
it is necessary; at any time, to replace the cathode- 
ray tube, use extreme caution in handling the tube. 
This tube has a very high vacuum. If there should 
be any slight defect or flaw in the glass envelope, 
a slight tap may fracture the glass, causing the 
tube to explode. The small fragments of glass re- 
sulting from the explosion will travel at a high 
rate of speed and can cause considerable damage. 
The operator making the tube replacement should 


wear heavy gloves and shatterproof glasses. He 
must handle the tube very gently, paying particu- 
lar attention to the way he lays the tube down. 


25. Du Mont Oscilloscope, Type 224 


. FUNCTION. The Du Mont oscill oscope, type 
oe is used to observe the waveforms in the va- 
rious components of Radio Sets SCR-270-(* ) 
and SCR-271—(* ). 

b, LOCATION AND PurPosE OF CONTROLS (fig. 
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(1) At the top of the panel, and on either 


i) , of the screen opening, are two switches la- 
si 


beled DEFLECT ION-PLATE CONNECTIONS. 
ei switches are set for the type of operation 


desired. If the signal is of sufficient amplitude 
for special application, the input 1s applied to the 
D terminals directly below the switches. ‘The 
switches must be set to the TERMINALS position 
for this type of operation. When the signal is 
weak, and amplification is desired, the switch is 

t to the AMPLIFIER position and the terminals 
bed SIGNAL INPUT are used. 


The controls and terminals on the left side of the 

nel are used for the vertical deflection (Y) plates; 
oe A the right side of the front panel are used for the 
horizontal (X) deflection plates. 


NOTE. 


irectly below the screen opening are four 
ee taislen (from left to right) Y POSI- 
TION, INTENSITY, FOCUS, and X POSI- 
TION. The Y POSITION is used to set the ver- 
tical position of the baseline on the cathode-ray 
screen. When this control is turned counterclock- 
wise, the baseline can be moved down; when 
turned clockwise, the baseline can be moved up. 
(3) The INTENSITY control is used to adjust 
the brilliance of the trace on the screen. Clock- 
wise movement increases the brilliance. Counter- 
clockwise movement decreases the brilliance. The 
brilliance of the pattern or trace must not be 
greater than is necessary. If it is too great, the 
screen material will be burned and will require 
lacement, 
ian 4) ‘The next control in line, labeled FOCUS, is 
used to focus the electron beam_to form a fine spot. 
(5) The fourth control, labeled x POSITION, 
also moves the trace, but in a horizontal position. 
Clockwise movement will adjust the trace to the 
right; counterclockwise movement will adjust the 
trace to the left. 

6) Below these controls is another set of four 
controls, labeled (from left to right), SYNCH. 
SELECTOR, SYNCH. SIGNAL, FREQ. RANGE, 
and FREQ. VERNIER. The first of these, the 
SYNCH. SELECTOR, is a switch with three posi- 
tions labeled EXT., 60~, and INT. This switch 
selects the desired type of synchronization to be 
used to obtain a stationary pattern on the screen. 
The EXT. (external) position allows the applica- 
tion of the external signal to the sweep generator 
through the terminals labeled EXTERNAL 
SYNCH. SIGNAL and GND. This external sig- 
nal is applied to the sweep generator, causing it 
to begin a sweep at exactly the same instant of 
every cycle. The 60 ~ position connects some of 


38 









the voltage from the input line which is a 60-cycl, 

waveform. This voltage allows synchronizatiot, 
at 60 cycles, which can be used for audio-oscilla. — 
tor calibration. No external connection is needed — 
but extra signal can be applied to the terminal, 


marked 60 ~, SIGNAL, and GND. The extrem, 


right position of this switch, labeled INT., is useq 
when synchronization with the waveform on thy 
Y-plates is desired. 

(7) The next control, labeled SYNCH. SIG. 
NAL, is used to control the phase relationship of 
the synchronizing signal with respect to the wave. 
form being observed. This control can be used ty _ 
observe any portion of the waveform. 

(8) The third control, FREQ. RANGE, hay 
cight switch positions and serves as a rough fre. 
quency selector. The frequency ranges are: 0. 
15; 60; 220; 900; 3,000; 10,000; and 30,000. The 
first position, X SIGNAL INPUT, is used when a 
signal other than the internal sweep is to be used, 
The other positions of the switch set the SWEe}y 
generator into operation over the ranges indicated, 

(9) The fourth control, FREQ. VERNIER, ts 
used to adjust the sweep to any frequency between 
the limits set by the range control. ‘The range 
control is usually set for a range which will in. 
clude the frequency of the waveform being ob. 
served. The vernier control is then adjusted unti| 
the waveform is stationary on the screen. 

(10) Directly below the SYNCH. SIGNAL 
and FREQ. RANGE controls are the Y GAIN 
control and the X GAIN control. ‘These controls 
are used to vary the amount of amplification Of 
the signals applied to their respective terminals 
(the X SIGNAL INPUT terminals and the Y 
SIGNAL INPUT terminals). 

(11) An ATTENUATION control is located 
below the Y SIGNAL INPUT terminals. This 
control is a three-position switch which operates in 
conjunction with the Y GAIN control. ‘The three 
positions are marked 100:1; 10:1: and 1:1. By 
using this control, the input signal can be reduced 
by the proportions indicated on the switch post- 
tions. The Y GAIN control will then vary the 
signal between zero and that fraction of the input 
signal which is indicated on the ATTENUATION 
control. 

(12) Next to this switch is a control which will 
permit the use of either the input terminals or a 
test probe. This switch has two positions marked 
TERMINALS and PROBE. ‘The probe is held in 
clips on the inside of the oscilloscope cover and 
when used is connected to the test-probe terminals 
located below the probe switch. 








(13) On the right side of the panel and below 
the N SIGNAL INPUT terminals is located an 
ATTENUATION toggle switch of two positions 
marked 10:1 and 1:1. These serve the horizontal- 
deflection input terminals in the same way as the 
Y-ATTENUATION switch serves the verttical-de- 
flection input terminals. 

14) Below, and to the right of the probe 
switch, is a POWER toggle switch. When this ts 
thrown to the ON position, the green light to the 
left of the switch will glow to indicate that power 
is being supplied to the oscilloscope. 

c. How To Set Up THE OSCILLOSCOPE. 

Caution: Before and after using the test oscillo- 
scope, turn all controls counterclockwise and turn 
the power switch to the OFF position. This pre- 
cautionary measure will extend the life of the 
screen on the cathode-ray tube. 

(1) Insert the line-cord plug into a power 
source of 115 volts, 60 cycles. 

(2) Throw the power switch to the ON posi- 
tion and wait about a minute for the tubes to 
warm up. | 

(3) Turn the Y and X positioning controls to 
an approximate midway point. 

(4) Turn the INTENSITY control clockwise 
until a green glow appears on the screen. 

(5) Turn the FOCUS control until the glow 
becomes a spot. | 

(6) Continue turning the FOCUS control until 
the spot becomes a point of light. It may be neces- 
sary, at this time, to readjust the INTENSITY 
control to cut down the brilliance of the light. 

(7) Turn the FREQ. RANGE switch to any 
one of the ranges. 

(8) Turn the X GAIN control clockwise to 
make the trace on the screen the desired length. 

(9) Readjust the positioning controls to set the 
trace in the desired position. 

(10) The scope is now ready to receive input 
signal for observation. 

d. How TO USE THE OscILLOscoPE, Assum- 
ing that the waveform in the plate circuit of one 
of the tubes in the keyer component is to be 
observed, the following procedure will be used: 

(1) Connect the test leads to the Y SIGNAL 
INPUT terminals. 

(2) Connect the ground lead to. the chassis of 
the keyer. 

(3) Turn the DEFLECTION-PLATE CON- 
NECTIONS switch (at the top left corner of the 
panel) to the AMPLIFIER position. 

(4) Set the PROBE switch to the TERMI- 
NALS position. 


(5) Set the SYNCH. SELECTOR switch to the 
INT. position. 

(6) Turn the SYNCH. SIGNAL control to the 
zero mark, 

(7) Turn the FREQ. RANGE control to the 
900 mark. 

(8) Apply the free test lead from the Y SIG- 
NAL INPUT terminal to the plate of the tube 
being tested. 

(9) Turn the Y GAIN control clockwise until 
vertical deflection is obtained. If no deflection 
can be obtained, turn the Y GAIN control to the 
zero mark. Then turn the ATTENUATION 
switch (at the lower left corner) to the next post- 
tion and once more turn the Y GAIN control 
clockwise. If no deflection can be obtained with 
these new settings, turn the ATTENUATION 
control to the last position and repeat the pro- 
cedure, | 

(10) After the vertical deflection is obtained, 
adjust the FREQ. VERNIER control to “stop” the 
waveform. 


Note. Originally, the FREQ. RANGE switch was set at 
the 900 mark because the frequency of 621 cycles found in the 
keyer unit was covered by this range. When the FREQ. 
VERNIER control was turned, the frequency of the sweep 
generator was readjusted until the point was found where the 
sweep frequency was equal to the frequency of the input signal. 
This is the point at which the waveform on the screen was 
stopped, 


(a) If the waveform continues to move slightly, 
turn the SYNCH. SIGNAL control until the 
waveform is stationary. 

(6) Any other applications of the scope are 
carried out in the same manner but with slight 
changes in the control setting. 

e. FREQUENCY-COMPARISON Test. If a fre- 
quency-comparison test is to be used, such as a test 
of the oscillator frequency in the oscilloscope com- 
ponent, proceed as follows: 

(1) Insert the line-cord plug into a power 
source of 115 volts, 60 cycles. 

(2) Throw the POWER switch to the ON po- 
sition and wait about a minute for the tubes to 
warm up. 7 

(3) Turn the Y and X POSITION controls to 
an approximate midway point. 

(4) Turn the INTENSITY control clockwise 
until green glow appears on the screen. 

(5) Turn the FOCUS control until the glow 
becomes a spot. 

(6) Turn the FOCUS control until the spot be- 
comes a point of light. It may be necessary, at 
this time, to readjust the INTENSITY control to 
cut down the brilliance of the light. 
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audio-frequency signal 
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(11) Turn the SEN. control on the oscillo- 
scope component clockwise until the POWER 
switch snaps on. 

(12) Adjust the Y GAIN control on the test 
oscilloscope until a vertical line approximately 2 
inches in length appears on the screen. 

(13) Turn on the signal generator. 

(a) Calibrate the signal generator (par. ¢, 
above). 

(4) Adjust the frequency to approximately 621 
cycles. : 

(c) Turn the OUTPUT control to the midway 
point. 

(14) Turn the X GAIN control on the test 
oscilloscope clockwise until some figure appears 
on the screen. If the figure is not stationary, ad- 
just the FREQUENCY CONTROL on the signal 
generator until the figure on the screen is either 
a slanting straight line, a circle, or an ellipse. At 
this point, the frequency of the signal generator 
is the same as that being generated in the oscillo- 
Scope component. 

f. SCHEMATIC ANALYsIS (fig. 18). The fol- 
lowing discussion is limited to the important parts 
contained in the test oscilloscope. 

(1) Amplifier and control circuits. V1, V2, 
V3, and V4 form the amplifier circuit of the 
Y-axis signal. V1, a type 6J5 tube is cathode- 
coupled to the amplifier V2, a type 6AC7 tube. 
V2 feeds V3, a GAG7 amplifier-output tube which 
has a common cathode circuit with V4, another 
6AG7 type tube. This cathode circuit forms a 
phase converter, , 

(az) Since the grid of V4 is at ground potential 
to ac because of C14, any variation in the cathode 
will cause amplification in the tube. As a result, 
the two tubes operate in a push-pull circuit which 
is coupled to the vertical deflection plates of the 
cathode-ray tube. 

(>) The horizontal deflection plates receive 
their operating voltages from the horizontal-out- 
put amplifier V8 and V9, both type 6SG7 tubes. 
These two tubes receive a signal from either the 
cathode circuit of the type 6SN7 tube, which is the 
X-axis input amplifier, or from the sweep gen- 
erator, a type 6Q5G tube. 

(c) V6, the type 6SN7 tube, actually consists 
of two amplifier tubes in one envelope. One of 
these tubes is used as the X-axis input amplifier; 


the other tube is part of the synchronizing circuit 


which trips the sweep generator. 

(2) Power supply. Power is supplied to the 
operating circuits from two sources. One of these 
sources is a 400-volt supply with a regulator made 


up of a type GV6GT tube (V12), and a type 6S]7 
tube (V13), which supplies regulated 200-volt de. 
The other source forms the high-voltage supply 
for operation of the cathode-ray tube. This supply 
has the positive’ side at ground potential. All 
negative voltages are taken with respect to the 
ground. 


26. RCA Oscilloscope, No. 155A 

a. Function. Like the Du Mont Type 224, the 
RCA 155A is used to observe the waveforms in 
the various components of the radar unit. 

b. SwircHEs AND CONTROLS (fig. 19). (1) 
The controls and switches of the RCA No. 155A 
oscilloscope are arranged in three vertical columns 
marked VERTICAL on the left, HORIZONTAL 
on the right, and TIMING in the center. The 
controls will be discussed according to their post- 
tion in the columns. The INTENSITY control is 
located at the top of the VERTICAL column. It 
governs the brilliancy of the trace and serves as an 
ON-OFF switch. The FOCUS control is located 
at the top of the HORIZONTAL column, and is 
used to focus the trace on the screen. Vertical and 
horizontal centering is accomplished by the two 
controls above the respective GAIN controls in the 
VERTICAL and HORIZONTAL columns. 

(2) Input to the vertical deflection plates is 
made through two terminals at the bottom of the 
VERTICAL column. The vertical deflection am- 
plifier is controlled by the vertical-deflection 
amplifier selector marked AMPLIFIER. When 
this control is set to ON position, the amplifier is 
connected into the vertical-deflection plates sys- 
tem, and the amount of amplification is controlled 
by the dial marked GAIN. When the AMPLI- 
FIER control is set to the OFF position, the ampli- 
fier is cut out of the circuit. 

(3) The horizontal-deflection plates circuit is 
fed by two terminals at the lower right. The 
length of the time base, as well as any signal fed 
into the horizontal plates, is controlled by means 
of the GAIN control in the HORIZONTAL col- 
umn. The switch governing the horizontal-deflec- 
tion plates system has five positions. When this 
switch is set to EXT, the sweep voltage is supplied 
from an outside source and connected to the hori- 
zontal-deflection plates terminals. When the 
switch is set to 60, it selects a 60-cycle sine wave 
from the power supply. When set to INT, the 
regular saw-tooth sweep, generated within the 
unit and controlled by the two knobs labeled 
RANGE and FREQUENCY, is used. The length 
of sweep for sweep-selector switch positions EXT, 
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Figure 19. RCA oscilloscope, No. 155A. 


60, and INT, is controlled by means of the hori- deflection plates through a blocking Capacitor in 
zontal gain control. When the switch is set to the high side. 

ON, the horizontal amplifier is in the circuit but c. How To Ser UP THE OsciLioscops. (1) 
the sweep is cut out. Finally, when the selector Insert the line-cord plug into a power source of 
is set to OFF, both the sweep and horizontal 115 volts, 60 cycles. | 


amplifier are disconnected, the horizontal deflec- (2) Turn on INTENSITY switch about half 
tion terminals being connected to the horizontal way, allowing the tubes to heat up. Wait a few 
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minutes before making any observations. 

(3) Turn INTENSITY control clockwise until 
a glow appears on the screen. 

(4) Turn FOCUS control until the glow forms 
a narrow line. 

(5) Adjust RANGE switch to the desired fre- 
quency range. 

(6) Turn horizontal GAIN control to adjust 
the length of the trace on the screen for con- 
venient observation. 

(7) Adjust the positioning controls to set the 
trace in a favorable position on the screen for 
observation. 

(8) Readjust FOCUS and INTENSITY con- 
trols to get a clear and bright trace on the screen. 

d. How to Use THE OscILLoscoPe, (1) Con- 
nect the test leads to the vertical-deflection input 
terminals. 

(2) Connect the ground lead to the chassis of 
the component being observed. 

(3) Turn VERTICAL AMPLIFIER selector 
switch to ON position. | 

(4) Turn HORIZONTAL AMPLIFIER selec- 
tor switch to INT position. 

(5) Set RANGE switch to the approximate 
frequency of the signal to be observed. 

(6) Apply free test lead to the point which ts 
to be tested. 

(7) Turn VERTICAL GAIN control clock- 
wise until the required amount of vertical deflec- 
tion is obtained. 

(8) Adjust FREQUENCY dial to stop the 
waveform on the screen. 

(9) If the waveform tends to drift, turn SYNC 
control clockwise to hold it stationary. The 
SYNC control should not be turned any 
farther than necessary, because excessive syn- 
chronization will cause distortion of the wave 
being observed, | 

(10) Locate the image at a convenient portion 
of the screen by the VERTICAL and HORIZON- 
TAL CENTERING controls. 

(11) Readjust FOCUS and INTENSITY con- 
trols to give a sharp trace. 

e. SCHEMATIC ANALYsIS, Figure 20 shows the 
schematic diagram of the RCA 155A test 
oscilloscope. This diagram is to be used only 
when the officer in charge permits emergency 
repairs On the test unit. The important parts 
and circuits are: 

(1) Power is supplied from two type 80 tubes: 
V2, operating as a full-wave rectifier for low vol- 
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tage; and V1, as a half-wave high-voltage Ce oHf 
fier. The high-voltage supply furnishes PO\Wer 
for operation of the cathode-ray tube. 

(2) Both horizontal and vertical amplificaty 9 
circuits use 6C6 tubes for gain control (V4 wed 
V5). 7 

(3) V3, an 884 gaseous triode, furnishes the 
time base or sweep voltage for the oscillosco : 
It is possible to vary the time base by changing , ‘2 
setting of the variable resistance Rao). ae a 


27. Checking Oscilloscope Sensitivity 

a. It ts occasionally desirable to test the sen: 
tivity of the test oscilloscope in order to detent 
whether the vertical amplifier is working prone ie 
This may be done by applying a known ai 
frequency voltage from the test oscillator to i 
VERTICAL AMPLIFIER terminals of the ao 
scope in order to obtain a 1-inch peak-to- oe 
image. The VERTICAL GAIN setting of a 
scope is then compared with the calibration cl a 
shown in figure 21. This chart applies in pen a 
to the Du Mont model 224 and the RCA m Be 
155A as found in Test Set RC-70. “del 
that the GAIN setting of the oscilloscope and 
known input-voltage readings fal] approxima the 
on the curve, the vertical amplifier and. its a 
ciated circuits may be assumed to be working pp 
erly. On the other hand, if it is found ee u 
gain of the test scope must be turned far jn ex a 
of that indicated on the calibration chart aa 
ciency of the sensitivity of the scope is fadien 
Or, putting this differently, after first setting a 
test scope VERTICAL GAIN control at some on 
venient setting, if the signal voltage from the a 
oscillator is greatly in excess of that indicated : 
the calibration chart in order to produce a 154, : 
peak-to-peak signal, a defect exists in the verti 
amplifier or its associated circuit. “4 

b. The same principle ts utilized if it js desired 
to determine the magnitude of a signal volta oa , 
the receiver or the oscilloscope components, Jj 5 
assumed that the test scope is working properly, 
The unknown signal is fed into the VERTICAY, 
AMPLIFIER terminals, and the VERTICAL 
GAIN control of the test scope is adjusted to Ob- 
tain a 1-inch peak-to-peak pattern on the screen 
The magnitude of the unknown si enal volta ge ma 7 
then be read directly from the chart. Jt should a 
understood that this calibration holds good only 
over the audio-frequency band and also that these 
measurements may vary by 10 or 15 percent. 
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INPUT VOLTAGES TO VERTICAL PLATES FOR 1-INCH PEAK-TO- 


: PEAK DEFLECTION UPON SCREEN. 
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Section VII. SPECIAL TEST EQUIPMENT 


28. Test Unit I-99 


a. DESCRIPTION. Test Unit I-99 is a heavy iron 
box containing a 1-f capacitor and several high- 
wattage resistors. ‘The test box ts used to step 
down the high voltage, when making a check on 
the waveform and pulse width at the keyer out- 
put. This test unit is used on only the earlier 
models. of keyets for Radio Sets SCR-270-(*) 
and SCR-271-(*). Later models have a keyer 
pulse output jack, to which the test oscilloscope is 
connected directly. 

6b. Usk oF Test Unit I-99. 
keyer, rectifier, and transmitter. 

(2) Remove the side panel of the keyer to gain 
access to the output terminal. 

(3) Short out the panel interlock by connecting 
a jumper across the interlock switch. 

(4) Discharge the output capacitor, using a 
capacitor-shorting tool. 

(5) Disconnect the transmitter-grid lead from 
the keyer output terminal. 

(6) Tape the loose transmitter-grid lead before 
proceeding further. 

(7) Connect the ground lead from Test Unit 
I-99 to a good ground on keying unit. If a good 
ground is not made, the test unit and all asso- 
ciated equipment is at a high potential above 
ground and contact may cause DEATH. 

(8) Connect the high-voltage lead from test 
unit to the keyer output terminal. 

(9) The braided-cable lead from test unit is 
now connected to the vertical deflecting plates of 
test Oscilloscope I-134—A. 

(10) Set the vertical deflection-plate control to 
TERMINALS if using the Du Mont oscilloscope, 
or to AMPLIFIER OFF if using an RCA oscillo- 
scope. 

(11) Plug the power cord of the test oscillo- 
scope into the a-c convenience outlet on the side 
of the keyer unit. 

(12) Turn on the test scope. 

(13) Turn on transmitter and keyer, 

(14) Turn the synchronization selector on 
keyer front panel to the INTernal SINE posi- 
tion. 

(15) Set the sweep frequency of the test scope 
to a reading which produces a single square wave 
on the oscilloscope screen, 

(16) Adjust keying voltage to 4,400 volts. 

(17) Normal output of the keyer will produce 


(1) Shut-down 
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a single, narrow, square-wave pattern about 1 inch 
high on the oscilloscope screen. 

(18) When removing test equipment, first turn 
off the keyer. Then short the keyer high-voltage 
lead to ground. This is to remove any charge 
remaining in the output capacitor. 3 


29. Resistor Unit RS—280 


Resistor Unit RS-280 is a 500-ohm, 20-watt, wire- 
wound resistor, which is used when measu ring the 
amount of synchronizing voltage delivered by the 
oscilloscope component. It is used to simulate 
the load of the keyer while making the test. The 
two connections on one end of Cord CD-627 are 
connected across the resistor, and the other end of 
the cord is plugged into the output jack on the 
oscilloscope component. Analyzer 1-153-A js 
also connected across the resistor. Approximately 
36 volts alternating current is normal output. 


30. Resistor Panel BD-109 | 

Resistor Panel BD-109 is a 200,000-ohm poten- 
tiometer equipped with binding posts. When the 
receiver is being tested or aligned on a test bench, 
Resistor Panel BD—109 is used as a sensitivity con- 
trol, as the regular control is a part of the oscillo- 
scope component. 


31. Test Set I-149-A (fig. 22) 

a. Usz. ‘Test Set I-149-A is a field strength 
meter, designed to measure the relative transmit. 
ted field strength of the radio set. Essentially, 
the instrument is a half-wave diode rectifier which 
rectifies the r-f voltage and indicates the rectified 
current on a d-c microammeter. 

(1) In- 


b, INSTALLATION AND OPERATION. 
stall each dipole in its proper position. 

(2) Place the instrument 400 to 500 feet away 
from the antenna and about 10 to 20 feet above 
the ground. The position should be unobstructed 
by trees, buildings, or metallic structures, 

(3) In normal operating position the dipoles 
should be parallel to the dipoles of the antenna. 

(4) The sensitivity switch should be set at the 
least sensitive position, If it reads less than 25 
microamperes, it may be changed to the more sen- 
sitive range, Once the field strength meter is set 
up and adjusted, it should not be disturbed during 
the test. When not in use, the switch should be 
turned to OFF to avoid drain on the battery. 

(5) The field strength meter may be used to 
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Figure 22, Functional diagram showing use of field 
strength meter. 


make a horizontal antenna pattern. For this pur- 
pose the antenna is pointed directly at the field 
strength meter. Obtain a maximum reading on 
the meter and record it. ‘Then rotate the antenna, 
recording readings on the meter at intervals of 
5° in azimuth. 


Nore. The field strength meter is not intended for use in 
tuning or adjusting an antenna array. 


32. Test Set |I-148-A 

a. FUNCTION. Test Set I-148—A is a standing- 
wave indicator. It is used to measure the standing- 
wave ratio of the r-f voltage along a nonresonant 
transmission line. It may also be used to check 
the balance to ground of a parallel two-wire, 
Open, nonresonant transmission line. The instru- 


ment consists of a parallel-resonant circuit tuned 
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to the frequency of the transmission line, and 
capacitively coupled to the transmission line. 


Note. This test set should not be used on resonant trans- 
mission lines, because the high r-f voltages present on a resonant 
line are likely to damage the meter, Furthermore, the standing- 
wave ratio on a resonant line gives little indication of the 
proper adjustment of the line. 

b, CONTROLS (fig. 23). A knob on the side 
of the instrument is used to tune the parallel- 
resonant circuit to the frequency of the transmis- 
sion line. A thumbscrew on the top of the instru- 
ment is used to adjust the capacity coupling to the 
line. Adjustment is necessary to obtain a suitable 
meter reading. 

c. MEASURING THE STANDING-WAVE RATIO. 
(1) Place the insulated probe of the test set at 
a convenient point on the transmission line. Be 
certain that the instrument is held at an exact 
right angle to the transmission line, and that this 
position is maintained during all successive read- 
ings. Furthermore, the instrument should be 
grasped with the same degree of firmness through- 
out the series of measurements. 


48 





2) Adjust the thumbscrew to obtain a con- 
enient meter reading. — 
aes Adjust the tuning knob for a maximum 


jeter reading. ; hae 
re ution: Ao not permit the meter pointer to 


6 off scale. i; | 

5 (4) Slowly slide the probe along the trans- 
mission line until the point where maximum meter 
reading obtainable 1s determined. Record the 
maximum reading. 


Nore. It may be necessary fo adjust the thumbscrew again 


to prevent the pointer from moving off scale. 
0 


(5) Move the instcument down the line one 
the position of minimum reading is obtained! 
Record this reading. 

(6) Maximum reading represents maximum 
r-f voltage; minimum reading represents minnie 
ef voltage. The ratio of the minimum to the 
maximum readings, E Pere 2 defined as the 
standing-wave ratio. Se standing-wave Gol Ee 
rween 60 percent and 100 percent jis considered 


satisfactory: ue 
J, MEASURING TRANSMISSION-LING 


(1) Measure ne NE eae and locate 
the points of ne je ee r-f Voltage 
each conductof OF Pe A) ee eee 
on r¢ the transmission line is balance a 
. (2) ya-wave ratios should be within 10 Petcens 
Se eet and the maximum and Mini ees 
on sa points should correspond within 2 in ches 
voltag : : 


of each other. 


Bara NCR 


33. Test Cord CD-666 


Test Cord CD-666 1s a twisted-patr, tubber-covereg 
cable, 15 feet long, with Hubbell plugs on each 
end. One end ts used to connect to the oscillosceo se 
component, the other end to an a-c outlet wher 
the oscilloscope is out on the table for test o# 
repair. It is also used to transmit power to the 
receiver when it is on the bench for testing op 
alignment. 


34. Test Cord CD-627 


Test Cord CD-627 is a single conductor, shieldea 
and rubber-covered, 10 feet long with a Plug PI — 
55 at one end and two spade lugs at the other end. 
This cord is used to connect the jackets on the 
receiver or oscilloscope components to any of the 
test instruments. Two Test Cords CD-627 are 
furnished with Test Equipment RC-70—A, 














35. Test Cord CD-719 

Test Cord CD-—719 is a single-conductor, shielded- 
braid, rubber-covered cable, 6 feet long. It has 
one alligator clip and one pee-wee clip at one 
end, and two spade lugs at the other end. It is 
used as a test cord when making signal-tracing or 
signal-substitution tests on the various compo- 
nents. It should always be used in place of the 
test probe furnished with the test Oscilloscope 
I-134—A. 


36. Test Cable CD-710 

Test Cable CD-710 is four-strand, rubber-covered 
cable, 10 inches long. It has an adapter plug con- 
sisting of four banana jacks at one end, and an 
adapter plug consisting of four banana plugs at the 
other end. It is used in the check of the horizontal- 
sweep chassis of the oscilloscope component, when 
this chassis is removed from the component. 


37. Tuning Wand 

The tuning wand is a flexible rod with one end 
of loaded brass, the other end of loaded-core steel. 
It is used in alignment of the r-f stages of the 
receiver. The wand ts used in testing the amount 
of inductance in the first and second r-f coils and 
the oscillator coil. Optimum adjustment is indi- 
cated when insertion of either end of the tuning 


wand will cause a decrease of amplitude in the 
sine wave on the test oscilloscope screen. If the 
sine wave increases when the brass end is inserted, 
the inductance of the coil should be decreased by 
slightly separating the turns of the coil. If the 
sine wave increases when the iron end is inserted, 
the inductance should be increased by compressing 
slightly the turns of the coil. 


38. Capacitor-Shorting Tool 

a. The capacitor-shorting tool is not supplied 
with the unit and must be made by the radar 
repairman. It is used to short-circuit high-voltage 
charges remaining in capacitors after the power 
is turned off. | 

6. To make a capacitor-shorting tool, cut 4 
wooden stick about 30 inches long. Shellac the 
stick to keep out moisture. Cut an 8-inch length 
of metal rod, not less than 14-inch outside di- 
ameter. Dipole tubing is preferable. Drill a hole 
through the center of the tubing and attach it at 
tight angles to the stick with a wood screw. 
Thoroughly insulate the handle of the stick by 
winding two layers of friction tape around it. — 

c. When shorting a capacitor, lay the tubing 
from one terminal of the capacitor to the other, 
touching the ground terminal first and then the 
high-voltage terminal. 
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CHAPTER 3 


NORMAL SET, START-STOP PROCEDURE 





Section I. PRELIMINARY ADJUSTMENTS 


39. Introduction 


a. This section describes in detail the step-by- 
step procedure required to start and stop the units 
referred to in this manual. Since each step is 
directly related to the preceding and following 
steps, the order of procedure should not be 
changed. If the set is in normal operating condi- 
tion, the unit should be on the air when the final 
step of the start sequence has been completed. 

6. Each step in this procedure consists of a 
specific action or a series of related actions. Each 


-of these actions should produce certain definite 


results in a normal set, many of which can be seen 
or heard as in the case of panel lamps, meter 
readings, switches, relays, etc. In some cases, the 
result of an action cannot be checked by immediate 
visual or audible means. An abnormal condition 
present in one step will, however, often affect 
the results of the action in the following step and 
can thus be detected in short order. 

c. To simplify trouble shooting, each step in 
the start procedure is described on the basis of the 
action taken and the normal visual, audible, and 
electrical results of the action. In each step, the 
particular component and parts are listed. If an 
abnormal condition becomes evident, the trouble 
shooter should note the component, part, and part 
number affected and then refer to chapter 4 for 
the probable causes and remedy of the defect. 
For example, if in Step 4 of the Start Procedure, 
the red light 6-1 on the transmitter panel does 
not glow when the transmitter circuit breaker is 
thrown to the ON position, the trouble shooter 
should see paragraph 79. There he will find the 
probable causes for the abnormal condition and 
the methods to be used for locating and repairing 
the defect. By following this system throughout 
the start procedure, any defects detected can be 
remedied before they cause setious da 
the set. 


40. Procedure 
The following preliminary Starting adjustments 
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mage to 


are to be made before starting the radio set for the 
first time after installation or change of location, 
or if the set has been shut down for a period of 
time. 

a. GENERAL. (1) All controls checked 
throughout their range of movement for any 
mechanical defect. | 

(2) Entrance switch in operating yan in OFF 
position. 


" . at ra 3. 4 
Note. On fixed stations, entrance switch on Power Panel 
BD-99 in OFF position. 


b. COMPONENTS. (1) Keyer unit. (4) 
CIRCUIT BREAKER to OFF position. — i. 

(b) BLOWER toggle switch to OFF position 
if ambient temperature is below 50°. _ 

(c) KEYING SUPPLY VOLTAGE CON- 
TROL completely counterclockwise to zero post- 
tion. 

(4) BIAS VOLTAGE CONTROL completely 
clockwise to maximum position. — 

(ec) PULSE WIDTH control fully counter- 
clockwis arrow pulse). r 

“H) arte Ie NTION SELEC TOR 
switch set to the center position (EX Ternal 
re | Receiver. Toggle switch in OFF position, 

(3) Oscilloscope. All four controls fully 
counterclockwise. 

(4) Transmitter. 
OFF position. be a 

(>) Filament voltage control in zero position 
(completely counterclock wise). 

(5) Rectifier. (a) Control lock and key 
switch in OFF position (key removed). | 

(6) MAIN LINE circuit breaker in OFF post- 
tion. 
(c) OUTPUT VOLTAGE CONTROL com- 
pletely counterclockwise. 

_ (¢d) FILAMENT VOLTAGE CONT ROL 
completely counterclockwise. 

(6) Antenna position control. 
CONTROL rheostat at zero. 3 

(6) Selector switch in the ANTENNA 1 posi- 


(4) A-c power switch in 


(a) RATE 























tion (On units using Control Unit BC-1012-A). 

(c) RATE CONTROL Switch SW-197 in the 
HAND position. 

(d) AUTOMATIC SWEEP Switch SW-—184 
in the OFF position. 

(e) Toggle Switch SW-197 in the MANUAL 
AND RATE position. | 

(f) CONTROL SYSTEM Switch SW-198 in 
the SINGLE position. 

(g) Rate control levers to the right-hand post- 
tion, 

(7) Le Roi power plant. (a) Commercial 
entrance switch on wall of van to OFF position. 

(4) On Le Roi power panel: Citcuit breaker in 
OFF position and field rheostat in the counter- 
clockwise position. Any other position of this 
control does not allow Silverstat enough move- 
ment to compensate for loads. 

(c) Check gasoline supply. Gravity tank full 
(20 gallons). Supply on hand should be sufficient 
for 24-hour operation (approximately 75 gallons). 

(d) Sediment bowl on gasoline engine should 
be free of sediment and water. If necessary, clean 
out before starting engine. . 

e) Oil level in crank case should not be over 
14 inch below full mark. 


({) Fill grease cup on water pump with hard 
grease and screw until back pressure is felt. 

(g) Check condition of fan belt and tension. 
One inch of play is maximum, 

(4) Water level in radiator of Le Roi engine 
should be not lower than 2 inches below the top. 

(8) Water cooling unit. (a) Water level 
should be not lower than 2 inches below the top. 

(5) Check water pump packing gland fot 
leakage. 

(c) Valves must be open (turned counterclock- 
Wise). 

¢. ANTENNA SYSTEM. 
tions to all units secure. 

(2) Ground stakes firmly imbedded in the 
ground, and ground wire connections to same 
secure. 

(3) Antenna guy cables removed from the 
ground anchors. 

(4) All cables properly and carefully arranged 
on the turntable. 
_ (5) Antenna mount turntable level. 

(6) Antenna elements correctly aligned and 
free from broken tubing, missing or broken insu- 
lators, loose joints, and loose connections. 


(1) Ground connec- 
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Section Il. START-STOP PROCEDURE 


STEP 1. 


41. Start Power Unit, PE—74 
Caution; The circuit breaker on the generator 
power panel must be in the OFF position before 
starting the engine. 
a. ACTION. (1)..Open valve to gasoline tank. 


(2) Turn senition on. Move the throttle lever 


down about 14 inch to the start position. 


Pe LINE VOLTMETER 


2 - ne ag 7 


- 
Fe a 


Frenre 25, 


me FREQUENCY METER 


(3) Pull out choke. If the engine temperature 
is below 70°, pull out the control marked CHOKE 
to about 1 inch. After the engine turns over a few 
times, return the choke to the normal position. 

(4) Use start button. Pull the control marked 
START and hold the control out. Release the 
control after the engine fires. If engine does not 
fire after continued holding of the start control 
for 30 seconds, release the control. Wait for 30 
seconds and repeat the procedure. 

(5) Set throttle. When the engine is running 
smoothly, bring throttle down to RUN position. 


LINE AMMETER 


. 
e 
\ 
* 
# 
" . 
td 
L 
t 
L 
] 
| 
J 
ry 


We 1131522 





Power panel of Power Unit PE-74, 
showing controls. 


53 





b. NORMAL RESULTS OF ACTION. 
ble. (a) Engine fan turning. 

(4) Generator armature turning. 

(c) Instrument-panel meters indicating. 

(2) Audible, Engine noise. 

(3) Electrical. The generator is supplying 
power to the panel. 


(i ) V isi 


SLEP 2: 





42. Adjust Controls On Generator Power 
Panel (fig. 25) 


Caution: The field rheostat must be in the full 
counterclockwise position. 


a. ACTION. (1) Adjust phase voltages. Set 












- = DE-ION LINESTARTER 





a 
POWER-LINE INDICATOR LAMPS fl 


oC): baa MAIN-POWER SWITCH 
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LOWER-SECTION PANEL 


TL31 5394 


Figure 26. Power Panel BD-111. 
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the control marked VOLTMETER to select any ~ 


one of the three phases. The voltmeter, directly 
above the switch, will indicate the voltage on that 
phase. Adjust the voltage regulator marked 
SILVERSTAT so that the meter reads 120 volts 
on phase 1. Set the phase-selector switch to the 
other two positions and check to see that each will 
give a reading of 120 volts on the voltmeter. 

(2) Circuit breaker On. "Throw the circuit 
breaker on the generator power panel to the ON 
position. 

b, NORMAL RESULTS OF ACTION. 
ble, Circuit breaker is heard closing. 

(2) Electrical. Power is su pplied to: 

(a) The entrance switch in the operating van. 

(4) The main-line circuit breaker on the fec- 
tifier unit. 

(c) The ceiling light switches. 


Note. In fixed stations, power is supplied to the main 
power switch on Panel BD-99 or BD-111 (fig. 26) 


( 1 ) Audr- 





STEP 3. 


43. ew Operating Van Entrance Switch 
n 


a ACTION. Throw the Operating van entrance 
switch to the ON position. This switch is located 
on the end wall of the operating yan over the 
plotting table. 


Note. In fixed stations, close ¢ & ji ot 
‘ 55 se the main power switch on 
Panel BD-99 or BD-111, P 


b. NoRMAL REsuLts oF ACTION. (1) Vase 
ble, (a) White lamp 43-4 on the keying unit, 
labeled HEATER ON, lights. 

(4) In fixed stations, the three meters at top 
of Panel BD-99 will each indicate approximately 
208 volts. 

(2) Audible. Entrance switch is heard closing. 

(3) Electrical (fig. 27). (a) Heating elements 
32-1 and 32-2 in the keyer are energized. 

(4) Heating elements 5-1 and 5-2 in the trans- 
mitter are energized when the individual switches 
at their sockets are closed, 

(c) The heating element 15-1 in the oscillo- 
scope is energized, 
| (/) The heating element 25-1 in the receiver 
is energized. 

(e) Power is supplied to the azimuth motors 
switch. 

( /) In fixed stations, power is supplied to the 
main circuit breaker on Rectifier RA—GO—A., 
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HEATERS) OPERATING VAN ENTRANCE SWITCH ON POWER SUPPLIED TO TERMINALS |4&2 
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Figure 27. Keyer BC-758-A, relay circuit, entrance switch ON. 
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Figure 28, Transmitter BC-785—-A, showing contrals, 
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44. Throw Transmitter Main Power Switch 
On (fig. 28) 
a. ACTION. ‘Throw transmitter circuit breaker 
12, labeled MAIN POWER SWITCH, to the ON 
position. 


hb. NorRMAL RESULTS OF ACTION. (1) Visi- 


PILOT 


LIGHT | a 


ad 


TEMPERATURE | ms a‘. 
INDICATOR Oe | 
HIGH PRESSURE pete peru, ; <a 


CONTROL 





ble. (a) Red light 6-1, labeled A-C POWER, 
lights, 

(b) Light 5-1 back of the water flow indicator 
on the water cooler lights. 

(c) Panel light 5-2 on the water cooler lights. 

(d) Red jewel light 1 above the high pres- 
suretrol switch on the water cooler lights. 

(e) Streamers on blower fans 19, 20, and 21 
in the transmitter can be seen moving when ob- 
served through the viewing windows on the side 
of the unit. — 


_ STARTING 
BUTTON 


__WATER LEVEL 
INDICATOR 


LOW PRESSURE 
CONTROL 


WATER PRESSURE 
INDICATOR 


; WATER FLOW 
INDIGATOR 


TL=31805 





Figure 29. Water Cooler RU-4-A, showing controls. 
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(2) Audible. (a) Relay 7 can be heard clos- 
ing. 
“(b) Blower and exhaust fans 19, 20, and 21 
can be heard. 

(3) Electrical. (a) The circuit to heating ele- 
merits 5-1 and 5-2 in the transmitter unit is 
opened. 

(4) Power is supplied to the water cooler. 

(c) Relay 7 is energized. Heater contacts are 
open. 





45. Press Starting Button On Low Pressure- 


trol 6 in Water Cooler (fig. 29) 


a, ACTION. Press the button on the top of the 
low pressuretrol switch 6. 

5. METER READINGS. (1) Pressure gauge. Ap- 
proximately 8 pounds. 

(2) Generator power panel. Line voltage: 
phase 1, phase 2, and phase 3: 118 volts (+ 2 
volts). 

c. NORMAL Results oF ACTION. (1) Visi- 
ble. (a) Red jewel light 2 above the lower pres- 
suretrol switch glows. . 

(4) Flapper valve in the water flow indicator 
opens. 

(c) Pressure gauge reading (see subpar. } 
above). 

(2) Audible. Pump and fan motor 4 are 
heard. 

(3) Electrical. 
energized, 

(4) Power is applied to filament switch 13 on 


the transmitter unit through the closed contact of 
relay 9. 


(a) Transmitter relay 9 is 





46. Press Transmitter Filament Button 13 On 
Caution: The filament control must be in the 
full counterclockwise position. 
4, ACTION. Press the black button marked 
START on the filament switch 13. 
b. Normat Resutts or Action. (1) Visi- 
ble. Red jewel light’6-2 above the button glows. 
(2) Audible. Relay 8 is heard closing. 
3) Electrical. (a) Relay 8 is energized. 
() The circuit to the filament autotransformer 
18 is closed through contacts of relay 8. 
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SIEBP: 7: 


47. Adjust Transmitter Filament Transtat 18 


d. ACTION. Increase the filament current very 
slowly at a constant speed between stops by turn- 
ing the filament current control on the front of 
the transmitter. The filament current will be indi- 
cated on meter 22 directly above the filament 
current control. 

(1) Very slowly bring the current up to 50 
amperes. 

(2) When the meter reads a constant current 
of 50 amperes, gradually increase the current in 
10-ampere steps with 15-second intervals between 
steps until 90 amperes is obtained. 

(3) Wait 5 minutes. 


SENSITIVITY - 
ON-OFF SWITCH 





Figure 30. Oscslloscope BC-403-—C, showing controls. 
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(4) Continue in 10-ampere steps every 15 sec- 
onds until 170 amperes is obtained. 

Nore. In locations where temperature ranges are from —10° 
to 40°, take from 20 to 30 minutes total time between zero and 
170 amperes. In tropical locations, the total time necessary Is 
about 10 minutes. 

5. METER READINGS, GENERATOR POWER 
PANEL. (Transmitter filament current 22: 170 
amperes. ) , 

(1) Line voltage. Phase 1, phase 2, and phase 
3: 118 volts (+ 2 volts). 

(2) Line current. Phase 3: 20 amperes. 

c, NORMAL ResuLTs oF ACTION. (1) V2si- 
ble. (a) When the transmitter filament current 
reaches a value of 150 amperes, the amber light on 
the keyer unit, labeled TRANSMITTER READY, 
will glow. 

b) Meter readings, b above. 

+3 Audible. When the transmitter filament 
current reaches a value of approximately 150 am- 
peres, relay 10 in the transmitter is heard closing. 

(3) Electrical. (a) Power is applied to the 
filaments of the transmitter tubes. 

(b) Transmitter relay 10 and keyer relay 48 
are energized. Relay contacts are now closed. 


STEP 8. 


48. Turn Oscilloscope Power Switch 60-1 On 
(fig. 30) 
a. ACTION. Turn the control 51-1 labeled 
SEN. clockwise. until the power switch snaps on. 


Nore. In fixed stations, adjust the variac on Power Panel 
BD-99 so that the voltmeter (located to the right of the variac) 


reads 120 volts. 
b, NorMAL Resu_ts oF ACTION. (1) Véasi- 
ble. Dial light 58-1 on the range indicator will 


low. 

2 (2) Audible. (a) Within about 30 seconds 
after the power switch 60-1 is closed, the thermal 
time-delay relay 54 is heard closing. 

(5) After the time-delay relay closes, blower 
motor 55-1 will be heard operating. 

(3) Electrical. (a) The circuit to heating 
element 15-1 is opened. 

(4) Power is applied to the low-voltage trans- 
formers 46-1 and 46-2. 

(c) Power is applied to the thermal unit of 
relay 54-1. 

(d) When the time-delay relay 54-1 closes, 
power is applied to the high-voltage transformer 
47-1 and relay coil 55-1. 


| ible, 


by ft eee 
i 
4 ‘ 
# 
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(¢) Blower motor relay 55-1 is energized. Re- 
lay contacts are now closed. Power is supplied to 
the blower motor. 


STEP 9. 


49. Adjust Oscilloscope Intensity Control 21 


a. ACTION. Turn control 21, labeled INT., 
clockwise until a baseline appears on the oscillo- 
scope screen. 

6. NorMAL Resutts oF AcTION. (1) Vis- 
Screen indication. 

(2) Electrical, Bias is adjusted on the con- 

trol grid of the cathode-ray tube. 


| STEP 10. 


50. Adjust Oscilloscope Vertical Positioning 
Control 52-1 

a. ACTION. Turn control 52-1, labeled VERT. 
POS., counterclockwise to set the baseline in the 
center of the screen. 

5, NORMAL ResuLTs oF AcTION. (1) Vis- 
ible, Baseline moves in a vertical direction on 
the oscilloscope screen. 

(2) Electrical. A positioning voltage is ap- 
plied to the vertical deflection plates of the cath- 


ode-ray tube. 
| STEP 11. 


51. Adjust Oscilloscope Focus Control 52—2 
a. ACTION. Adjust control 52-2, labeled 
FOCUS, until a clear-cut baseline is obtained. 
6. NORMAL ResuLts oF AcTION. (1) Vis- 


— ible. Oscilloscope trace is focused. 


_ (2) Electrical. Focusing voltage is applied to 
the focusing electrode in the cathode-ray tube. 


STEP 12. 


52. Readjust Oscillator Intensity Control 21 
g. ACTION. Readjust intensity control 21 
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TRANSMITTER 
READY 'NDICATOR 


MAIN POWER 
INDICATOR 


KE YING 
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PULSE WIDTH 
CONTROL 


MAIN POWER 
SWITGH 


EYING VOLTAGE 
GONTROL 


(Step 10) to obtain proper brilliance for the 


trace. 


b. METER READINGS ON GENERATOR POWER 
PANEL. (1) Line voltage. 
118 volts (+ 2 volts). 

(2) Line current. Phase 1: zero; phase 2: 5 
amperes; phase 3: 20 amperes. 
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Keyer BC-758-A, showing controls, 





Phase 1, 2, and 3: 
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53. Press Keyer Main Power Switch 51—1 On 


Press the black button labeled 


q 


49 

Q MAIN POWER SWITCH ON. SI-l DEPRESSED. RELAY 49 OPENS. 
=o EE AY WHITE LAMP 43-4 STOPS GLOWING. RELAY 46 CLOSES. LAMP 

43-3 GLOWS AND RELAY 48 1S ENERGIBED IF XMTR FILAMENT 
CURRENT IS ABOVE 150 AMPS. 








_ INTERLOCK SWITCHES 





oS Se Se ee SS a eS = amor 

| | 
ea 
ae Al MON ge ee Sy ee eee © heed a LEP FI 


72-1 TO 72-6 


HEAVY LINES INDICATE A.C. FLOW 





TERMINAL 


= CIRCUIT 
BLOCK 








| 
v 
INPUT ' 
| O 20) , 
fy | HIGH VOLTAGE 
S'\WITGH 
xutafl O 3 7 
KE YE 
INTLK O A OC ¥+#zZ 
O § () 
SYNG. 62) 
BLOWER 
THC |MOTOR 
aa | SWITCH 
INTLE 
10 8O© 
| 
O30 
| 
C) 10 


a 
aA 





Z-Z=TO KEYER POWER TRANSFORMER #61 
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Figure 32. Keyer BC—758-A, relay circuit, main power switch ON. 
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CIRCUIT BREAKER 54 IN ON POSITION. GREEN LIGHT WILL 
GLOW. ON BUTTON SWITCH Si-l HAS BEEN DEPRESSED. 

THROW SWITCH 52 ON FOR BLOWER OPERATION. THE BLUE 
INDICATOR LAMP 43-5 WILL GLOW. TIME RELAY 45 ENERGIZED. 
LOW VOLTAGE POWER TRANSFORMER NO.6! 1S NOW IN OPERATION 
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Figure 33. Keyer BC-758-A, relay circuit, circuit breaker ON. 











START on the main power switch of the keyer. 

b, NoRMAL RESULTS OF ACTION. (1) Vzs- 
ible. White light 43-4 on the keyer, labeled 
HEATER ON, stops glowing. 

(2) Audible. Relays 46 and 49 are heard. 

(3) Electrical (fig. 32). (a) The circuit to 
heating elements 32—1 and 32-2 is opened by 
relay 49. 

(b) Power is supplied up to the circuit breaker 
54. 
_ (c) Keyer relay 49 is energized. Relay con- 
tacts are now open. 

(¢) Keyer relay 46 is energized. Relay con- 
tacts are now closed. 


STEP 14. 


54. Throw Keyer Circuit Breaker 54 On 

a. ACTION. Throw the switch labeled CIR- 
CUIT BREAKER 54 to the ON position. 

b. NorMAL RESULTS OF ACTION. (1) Vis- 
ible. (a) Green light 43-1, labeled MAIN 
POWER ON, glows. 

(>) Blue light 43-5, labeled BLOWER, will 
glow if toggle switch 52 below the light is in 
the ON position. 

2) Audible. (a) Blower motor 41 is heard. 

4) Within about 30 seconds, the time-delay 
relay 45 is heard. . 

(3) Electrical (fig. 33.) (4) Power is sup- 
plied to the low-voltage power supply transformer 


61. 
(b) Power is supplied to the filament trans- 


formers 60-1, 60-2, and 60-3 for the high- 
voltage power supply. 

c) Power is supplied to the filament trans- 
formers 58 and 59 for the 405TH tubes. 

(d) Time relay 45 is energized. Relay contact 


is now Closed. 





55. Press Keyer High Voltage Switch 51-2 On 

Caution: Keyer keying-supply voltage control 
must be in extreme counterclockwise position. 
Keyer BIAS VOLTAGE control must be in ex- 


treme clockwise position. | 
a. ACTION. Press the black button labeled 


START on the HIGH VOLTAGE switch 51-2. 


6b. NORMAL RESULTS OF ACTION. (1) Vis- 
ible, Red light 43-2, labeled KEYING VOLT- 
AGE ON, will glow. 

(2) Audible. Relay 47 is heard. 

(3) Electrical (fig. 34). (a) Power is sup- 
plied to autotransformer 63. 

(6) The rectifier interlock is closed. 

(c) Relay 47 is energized. Relay contacts are 
now closed. 





STEP 16. 


56. Adjust Keying Supply Voltage Control 63 
a. ACTION. Turn the control labeled KEY- 
ING SUPPLY VOLTAGE CONTROL (63) 
slowly clockwise until voltmeter 44-2, labeled 
KEYING SUPPLY VOLTAGE, indicates 5,000 
volts. 
6. METER READINGS. (1) Keying supply volt- 
meter, 5,000 volts. 
(2) Bias voltmeter. 5,000 volts. 
(3) Generator power panel. (a) Line Volt- 


, age. Phase 1, phase 2, and phase 3: 118 volts 


(== 2 volts). 

(4) Line Current. Phase 2 and phase 3: ap- 
proximately 20 amperes. 

c. Norma Resutts oF Action. (1) Vés- 
ible, Meter readings, b above. 

(2) Electrical. (a) Autotransformer 63, ad- 
justed by this control, supplies the high-voltage 
power supply transformer 62 with power. 

(4) From the rectifier filter, the rectified high 
voltage is applied to the 450TH tubes, voltmeters, 
and output circuit to the transmitter oscillator 


grids, 
| STEP" 17. 


57. Throw Rectifier Main Line Switch 38 On 
(fig. 35) 

Caution: Check to see that the OUTPUT 
VOLTAGE (27) and FILAMENT VOLTAGE 
(8) CONTROLS are set to the full counterclock- 
wise position. : 

a. ACTION. Throw the circuit breaker 38, 
labeled MAIN LINE, on the rectifier unit, to 
the ON position. 

b, METER READING. Rectifier line voltmeter 
33: 118 volts (+ 2 volts). 
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c. NORMAL RESULTS OF ACTION. (1) Visible. 
(2) Green light 17, labeled LINE VOLTAGE 
ON, will light. 

(6) Amber light 16, labeled HIGH VOLT- 
AGE OFF, will light. , 

(c) Panel lamps 13-1, 13-2, and 13-3 will 
light when the panel lamp switches 19-1 and 19-2 
are closed. 

(7) Meter readings, b above. 

(2) Audible. Circuit breaker 38 is heard clos- 
ing. 

(3) Electrical. The heating elements 17-1, 
17-2, 17-3, and 17-4 will Operate when switch 
19-3, labeled HEATER, is closed. ‘This switch 


should be in the OFF position when set is in op- 


eration. 


STEP 18. 


28. Turn Rectifier Control Lock 18 On 

4. ACTION. Insert the key in the lock labeled 
ee LOCK (18), and turn clockwise. 

2. NorMau RESULTS OF ACTION, ELECTRICAL. 
(1) An interlock circuit within the rectifier is 
completed, 


(2) Power is supplied to control switch 22. 





59. Press Rectifier Control Switch 22 On 


Caution: The controls labeled OU 
é UTPUT 
toes CONTROL (27) and FILAMENT 
| | y CONTROL (8) must be in the full 
counterclockwise position 


Nore. Depending on the sett; 
ene tl ing of the switch 24, labeled 
Fe ee in the back of the rectifier, the re 
button ates pressed at either of two positions. If the selector 
is set for LOCAL, the button can be pressed on the rectifier 


panel. If the selector is set for REMOTE : 
pressed at the operator's position. ’ the button must be 


da. ACTION, Press the button labeled START 
on the rectifier control switch 22. 


5. NORMAL RESULTS OF ACTION. (1) Vis- 
ible. (a) When operating on REMOTE, the 
red light above the start-stop switch on the remote 
control box will glow. 
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; 


(4) Amber light 16, labeled HIGH VOLT~ 
AGE OFF, on the rectifier will stop glowing. 

(c) Red light 15, labeled HIGH VOLTAGE 
ON, on the rectifier will glow. 

(d) Hour meter 32, labeled FILAMENT 
HOURS, will begin operating. 

(2) Audible. (a) Relay 36 will be heard. 

(2) Blower motor 39 can be heard. 

(3) Electrical. (a) The ground across thé 
high-voltage output is removed through open cops 
tacts at the main contactor 36. 

(>) Power is supplied to filament voltage cons 
trol 3. 

(c) Power is supplied to autotransformer 2? 
which controls the applied voltage to transformer 
2). 





60. Adjust Rectifier Filament Voltage Con. 
trol 8 
a. ACTION. Turn control 8, labeled FILA. © 


MENT VOLTAGE CONTROL, slowly clockwise 


until pointer on filament voltage meter 32 is at 
the red mark. 

b. Merer READINGS. (1) Rectifier. (a) Ril. 
ament Voltage, Pointer at red line. 

(b) Rectifier Line Voltage. 118 volts (=: 2 
volts). 

(c) Rectifier Line Current, 12 amperes. | 
(2) Generator power panel. (a) Line Volt. 
age. Phase 1, phase 2, and phase 3: 118 volts © 

(+: 2 volts). 

(b) Line Current. Phase 1: 12 amperes; phase 
2 and phase 3: 20 amperes. 

c. NorMAL ResuLTsS OF ACTION. 
ible. Meter readings, 6 above: 

(2) Electrical. As control 8 is turned clock- 
wise, more voltage is applied to the primary of 
filament transformer 26. ‘The secondary output 
is applied to the filaments of the rectifier tubes. 


(1) Vis- 


STEP 21. 








61. Adjust Rectifier Output Voltage Control 
27 
a. ACTION. (1) Turn the OUTPUT VOLT- 
AGE CONTROL (27) s/owly clockwise until a 
voltage of 10,000 volts is indicated on the output 
voltage meter. 











Caution; Wait 5 minutes. 

(2) Raise the output voltage slowly to 15,009 
volts. 

Caution: Wait 2 minutes before starting the next 
step. 

b, MeverR Reapincs. (1) D-c output volt- 
meter. 15,000 volts. 

(2) Rectifier line current. 18 amperes. 

(3) Line voltage. Phase 1, phase 2, and phase 
3: 118 volts (+ 2 volts). 

(4) Line current. Phase 1: 18 amperes; phase 
2 and phase 3: 20 amperes. 

c. NorMAL ResuLts oF AcTION. (1) V7si- 
ble. Meter readings, 6 above. 

(2) Electrical. As the control is turned, the 
output voltage from autotransformer 27 is ap- 
plied to high-voltage transformer 25. The second- 
ary output Is applied to the plates of the rectifier 


tubes. 





62. Adjust Keyer Bias Control 39 
Caution: Check toggle switch 27-1 on the tre- 
ceiver. It must be in the OFF position before 
any adjustments are made with the bias control. 
g, ACTION. Turn control 39, labeled BIAS 
VOLTAGE CONTROL, on the keyer slowly 
counterclockwise. Watch meter 23, labeled 
PLATE MILLIAMMETER, at the back of the 
transmitter. Turn the bias control until the proper 
operating current is indicated on the meter (165- 
200 milliamperes). 
b, Meter READINGS. (1) Transmitter plate 
milliammeter. 165-200 milliamperes. 
(2) Keyer supply voltage. 5,000 volts. 
(3) Keyer bias meter. Approximately 3,800 
volts. | | 
(4) Rectifier output current meter. 165-200 
milliamperes. 
5) Rectifier high voltage. 15,000 volts. 
(6) Rectifier line current. Approximately 50 
amperes. 7 
(7) Rectifier line voltage. 117 volts (= 2 
volts). 
(8) Rectifier filament voltage. Pointer at red 
line. 
(9) Rectifier hour meter. ‘Timing. 
10) Generator power panel. 
a) Line Voltage. Phases 1, 2, and 3: 118 
volts (+ 2 volts). 
(b) Line Current, Phase 1: approximately 50 
amperes; phases 2 and 3: 20 amperes. 


c. NorMAL ResuLts oF ACTION. (1) Vis7- 
ble. (a) Meter readings, b above. 

(4) Spark gap on transmission line operating. 

(2) Audible. A steady 621—cycle note is heard 
from the transmitter and keyer. 

(3) Electrical. When this control is adjusted, 
the bias on the transmitter tube grids is reduced 
to allow oscillation to take place. The spark 
gaps should be arcing. 


SEBP e253: 


63. Throw Receiver Toggle Switch 27—1 On 


Caution : Never turn on the receiver if the spark 
Sap 1s not operating. If at any time the spark gap 
stops Operating, turn the receiver off immediately. 
Once the spark gap is operating, the receiver can 
be returned to normal operation. 

a. ACTION. Throw toggle switch 27-1, labeled 
POWER ON, to the ON position. 

?. NorMaL Resutts of Action. (1) Visi- 
ble. Signal indication on oscilloscope screen. 

(2) Audible. Receiver switch 27-1 is heard 
closing. vere! 

(3) Electrical. (a) The circuit to heating ele- 
ment 25~1 is opened. 

(4.) Power is supplied to the receiver unit. 


STEP 24. 


64. Start Antenna Position Control 
MC-298-A or MC—298-B 
a. ACTION, 








_ Nore. Examine the center control unit to determine whether 
it is Control U i | . it i 

Unit BC-1012-A, only the ight hand control ean be operate 
Place toggle Switch SW-194 (labeled TOWER 
NO. 1) to the ON position (fig. 36). 

6. NokMAL Resutts or Action. (1) Visé- 
ble. (a) Dial lamps will light if toggle switch 
labeled DIAL LIGHT is in the ON position. 

(4) Azimuth dials will rotate slightly. 

(2) Audible. Induction motor of Motor Gen- 
eratot MG~—21 is heard starting. 

(3) Electrical. (a) Switch 
actuated. 

(2) Power is applied to the right-hand control 
unit, motor generator, synchroties, gyromotor, and 
remaining switches. 


SW-192-A is 
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Figure 36. Operating position, showing controls. 


c. ACTION, Turn rate control rheostat to the 
desired position. If foot-controlled operation is 
desired, RATE CONTROL Switch SW-197 
should be placed in the FOOT position. (See 
fig. 37.) 1 

d. NorMAL Resutts or AcTION. (1) Visz- 
ble. Azimuth dials and antenna will rotate. 

(2) Audible, Rate control motor and gears of 
speed control will be operating. 

(3) Electrical. (a) Voltage is applied to 
armature of rate control motor. 

(5) Synchro-generator begins rotation and elec- 
trically transmits its angular variation to the syn- 
chro-differential generator in the gyrostat. 
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(c) The Silverstat leaves are closed, shunting 
out resistance in one leg of the Wheatstone bridge 
and unbalancing the bridge. Current then flows 
through the field of the d-c generator in a direc- 
tion determined by the side of the bridge on which 
the unbalance occurs. The number of Silverstat 
leaves which are closed determine the unbalance 
of the circuit and thereby the armature voltage of 
the d-c generator and the speed of the drive motor. 

(4) The drive motor produces rotation of the 
turntable which is transmitted to the azimuth dial 
by Synchro-Generator GN-—49 (GN-48 on fixed 
installations) and the synchro-motor. The drive 
motor also rotates Synchro-Generator GN-47. 








(¢) Rotation of the turntable and drive motor 
is transmitted electrically to the synchro-differen- 
tial generator. As a result, the shaft position of 
the synchro-differential generator corresponds to 
the difference in electrical angle between the syn- 
chro-generator in Control Unit BC-1011—A and 
Synchro-Generator GN-47 on the trailer or on 
the tower. 

e. AcTION. (1) If automatic sector sweep Is 
desired, place the AUTOMATIC SWEEP Switch 
SW-—184 in the ON position. 

Caution; Power should be off while following 
adjustments are made. 

2) Set the arrow on the azimuth dial on the 
midpoint of the chosen azimuth sector. 

(3) Set the operating arms of the sector-sweep- 
ing device at the extreme end of the sector to be 
searched. 

f. NORMAL RESULT OF ACTION. Power is 
available for operation of ratchet solenoid revers- 
ing switch. 

g. ACTION. If manual control of the antenna 
is desired, throw toggle Switch SW-194 to 
MANUAL position. 

hb. NORMAL ReEsuLTS OF ACTION. (1) Vase 
ble. Red indicator lamp alongside toggle switch 
will go off. 

(2) Electrical. Power is removed from the 
rate control motor and associated circuits. Rota- 


tion of antenna is controlled only by manual oper- . 


ation of the hand position control on the vernier 
dial. 

7. METER READINGS, GENERATOR POWER 
PANEL. (1) Line voltage. Phases 1, 2, and 3: 
118 volts (+ 2 volts). 


Nore. The line voltage of phase 1 will be slightly lower 
than that of phase 2 and phase 3 because of the unbalanced 
current load caused by the rectifier. This condition is normal. 


2) Line current. Phase 1 should be approxi- 
mately 55 amperes; phase 2 and phase 3 should be 
a pproximately 25 amperes each. 


STEP 25. 


65. Adjustments Required in Later Models of 
Antenna Control System 
a. If Control Unit BC-1012-B is used, follow 
the steps listed below to operate either the right- 
hand or the left-hand Control Unit BC-1011—A: 
(1) Place the selector switch on Control Unit 
BC-1012-B in the RIGHT position. 


(2) Place Switch SW-198 on Control Unit 
BC-1011—A in the SINGLE position. 

(3) To transfer to the left-hand control unit. 
throw the selector switch on Control Unit BC- 
1012—B to the LEFT position. 

(4) Place the SINGLE-DUAL Switch SW-—198 
on both Control Units BC-1011—A in the DUAL 
position, 

b. Later model sets may be supplied with Con- 
trol Unit BC-1011—B which differs from Control 
Unit BC-1011—A in the following respects (figs. 
37 and 38): 

(1) A CONTROL SYSTEM switch is pro- 
vided for switching the spare control unit in or 
Out of operation. This switch eliminates the trans- 
fer relay, Dunco type 58 XDX (mounted in Junc- 
tion Box JB-61 at rear of operating equipment), 
previously supplied with kits using Control Unit 
BC-1011—A. 

(2) The rate control ratio clutch (speed con- 
trol) has been eliminated. 

(3) The AZIMUTH COARSE dial and sector 
limit pins have been located behind a window for 
added protection. 

(4) Illumination has been improved. Unnec- 
sary lights previously located on the front panel 
have been eliminated. The azimuth dial is indi- 
rectly illuminated and a light-dimmer control is 
provided. 

Note. The operation, indexing, lubrication, and replace- 
ment of Control Unit BC-1011-B is the same as that of 
Control Unit BC-1011-A. The right toggle switch on Control 
Unit BC-1012-B ( located underneath the operating table) is 
still used as the main on-off switch for the complete antenna 
position control system. However, the left toggle switch is no 
longer needed to switch from the control unit in use to the spare 
control unit, This switching operation is performed as follows 
(assume that the control unit at the right of the operating 
equipment is in use): 

(a) At the start of the switching operation, the 
CONTROL SYSTEM switch on the unit in use 
is in the OPERATE position, and on the unit at 
the left is in the TRANSFER position. 

(4) Throw the CONTROL SYSTEM switch 
on the unit at the right to STOP position. 

(c) Throw the CONTROL SYSTEM switch 
on the unit at the left to OPERATE position. 

(¢) Throw the CONTROL SYSTEM switch 
on the unit at the right to TRANSFER position. 

(¢) The unit at the left is now connected for 
use and the unit at the right is inoperative. 

Caution; Never place the CONTROL SYSTEM 
switch on both units in the OPERATE position 
at the same time. 

c. Antenna Control MC-391-A has been incor- 
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Fiewre 37. Gontrol Unit BC-1011-A. 


porated on later models of Radio Set SCR-270- left leg of the operating table) in the PPI po-. 
(*) in order to provide a constant rotation speed __ sition. 

of 5 revolutions per minute for use with a plan (2) Check to see that the interlock switch on 
position indicator (PPI) oscilloscope. To rotate the magnetic clutch used with Antenna Position 
the antenna at this speed, the following procedure | Control MC-298-A is closed. The interlock switch 
is used: on the magnetic clutch used with Control MC- 
(1) Place the PPI-DIR Switch SW-213 (on the 391-A must be in its operating position. 
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Figure 38. Control Unit BC-1011-B. 


(3) If conventional operation with a maxi- 
mum antenna rotation speed of 1 rpm is desired, 
place the PPI-DIR switch SW-213 in the DIR 
position. The following operations should take 
slace in the order named: 

(«) Time-delay relay SW-205 closes after a 
10-second interval. 

(b) When time-delay relay SW-205 closes, 


power is supplied to relay SW-211 which operates 
the magnetic clutch M-342 through switch 
breaker SW-212. 

(c) In order to bring the clutch into alignment, 
it will be necessary to operate the hand position 
control on the proper control unit in the operating 
truck until the clutch engages. 


7) 
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66. Stop Procedure 


4. TURN Rate CONTROL RHEOSTAT TO ZERO. 
Turn rate control rheostat on antenna position 
control system to zero. ‘Throw toggle switch 
labeled TOWER NO. 1 on Control Unit BC-1012- 
A to the OFF position. 

b. THROW RECEIVER ConTROL OFF. Throw 
the toggle switch labeled POWER to the OFF 
position. 

c, SEY Keyver Bras CONTROL ON FULL. Turn 
the control labeled BIAS VOLTAGE CONTROL 
on the keying unit slowly clockwise to the stop. 

d. SET RECTIFIER OUTPUT VOLTAGE TO ZERO. 
Turn the control labeled OUTPUT VOLTAGE 
CONTROL slowly counterclockwise until com- 
pletely off and the OUTPUT. VOLTAGE meter 
reads zero volts. . 

é. SET RECTIFIER FILAMENT VOLTAGE TO MINI- 
MUM. Turn the control labeled FILAMENT 
VOLTAGE CONTROL slowly counterclockwise 
until completely off. 

f. Press Rectirier ContTroL SwitcH OFF. 
Press the button labeled STOP on the rectifier 
CONTROL switch. 


Caution: If the remote control switch is used | 


to shut down the rectifier, the operator must still 
perform steps d and e before the rectifier is shut 
down. 

g. TURN Rectirier Control Lock OFF. 
Turn the key in the lock labeled CONTROL 
LOCK counterclockwise. 

h/. TURN OscILLoscopE INTENSITY CONTROL 
COMPLETELY COUNTERCLOCKWISE. 

7. TURN OsciILLoscope Power SwitcH OFF. 
Turn the control labeled SEN. counterclockwise 
until the power switch snaps “off”. 

j. TURN Keyer SuPPLY VOLTAGE CONTROL TO 
MINIMUM PosITION. Turn the control labeled 
KEYING SUPPLY VOLTAGE CONTROL com- 
pletely counterclockwise. 

k. Press Kever HiGH VoLTAGE SwitcH OFF. 
Press the red button labeled STOP on the HIGH 
VOLTAGE switch. 

/, THRow Keyer Circuir BREAKER OFF. 
Throw the switch labeled CIRCUIT BREAKER 
to the OFF position. 

m. PRESS Krver MAIn Power SwitcH OFF. 
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Press the red button labeled STOP on the MAIN 


POWER switch of the keying unit. 

n. SET TRANSMITTER FILAMENT CONTROL TO 
MINIMUM Position. Decrease the filament cur, 
rent very slowly at a constant speed between stepy 


by turning the filament current control on th 


front of the transmitter. 


Nots. In locations where temperature ranges are below 325 


.F, take 20 minutes total time between 170 to 0 amperes. Ty 


tropical locations, the total time necessary is about 10 minutes, 


(1) Decrease the current in 10-ampere steps 
with 15-second intervals between steps until the 
current meter indicates 90 amperes. 

(2) Wait 5 minutes. 

(3) Continue in 10-ampere steps every 15 se 
onds to 50 amperes. 

(4) Turn the control slowly to full counter 
clockwise position. 

Caution: The transmitter must be shut downy 
slowly. This permits the transmitter tubes to coo] 
slowly. If the filament voltage is suddenly re 
moved, the tubes may be seriously damaged. 

o, PREss ‘TRANSMITTER FILAMENT SWITCH 
OFF. Press the red button marked STOP on the 
filament switch. 

p. THROW TRANSMITTER Crircurr BREAKER 
OFF. Throw the transmitter circuit breaker 
labeled A. C. POWER to the OFF position. 

q. THROW OPERATING VAN ENTRANCE SWITCH 
OFF. Throw the operating van entrance switch 
to the OFF position. This switch is located on 
the end wall of the operating van over the plotting 
table. 

yr. THROW Recripier Marin Line Circultr 
BREAKER OFF. Throw the circuit breaker labeled 
MAIN LINE on the rectifier unit to the OFF po- 
sition. 

§. THROW GENERATOR PowrR PANEL CIRCUIT 
BREAKER OFF. Throw the circuit breaker on the 
generator power panel to the OFF position. 

t. STOP PowrR Unit, PE-74. (1) Move 
throttle lever to l% inch from STOP position. 

(2) Allow the engine to idle for about 1 min- 
ute. 

(3) Set throttle on magneto microswitch 
(STOP position). 

(4) Close valve to fuel tank. 


CHAPTER 4 


ABNORMAL SET, START PROCEDURE 





Section |. SYSTEM TROUBLE ANALYSIS 


67. General Information 


a. In this chapter, a logical method is presented 
for analyzing the abnormal operation of an indi- 
vidual component. Although it is impossible to 
discuss all the faults which may interfere with the 
proper functioning of the set, the several types 
of faults which may be expected to occur most 
frequently can be classified, and an orderly and 
efficient procedure can be set up for the location 
of each type. In order to do this, the complete 
unit may logically be divided into three main sys- 
tems, namely, the power supply system, the trans- 
mitting system, and the receiving system. These 
systems cannot be considered entirely independ- 
ently, since some of the components are common 
to two or all systems. 

b. The power supply system consists essentially 
of the power plant, Power Unit PE-74 or a com- 
mercial power source, and Rectifier RA-60—A. 

c. The transmitting system consists essentially 
of the transmitter, the water-cooling unit, the key- 
ing unit, and the antenna system. 

d. The receiving system includes the antenna 
system, the receiver, and the oscilloscope. 

e. Some units of the power supply, as well as 
the oscilloscope and the antenna, might be classed 
properly as parts of both the transmitting and 
the receiving system since they are common to the 
two systems. It will be seen later that this fact 
can sometimes be used to advantage in the isola- 
tion of certain types of troubles. 

_ Before actually starting to search for trouble, 
note carefully the exact symptoms of the malfunc- 


tioning and the circumstances attending its occur- 
rence. Anything you may have seen or heard 
occur at the time the trouble appeared may be of 
considerable importance in deciding upon the most 
likely cause of the trouble. The action of the set 
during the interval immediately preceding the 
trouble should also be considered in the analysis 
of the probable nature and location of a fault. 
Weigh all the known factors carefully and then 
proceed to look for the trouble. In many cases, 
a trouble which appears in one component may be 
caused by a fault in some other component. For 
example, a trouble in the transmitter may cause 
the rectifier overload relay to trip. In such cases, 
much time may be wasted in searching for a fault 
where none exists unless the preliminary trouble 
analysis is carefully made. 

g. When the location and clearance of a trouble 
require the use of a spare equipment unit, such 
as a receiver or an oscilloscope, the trouble in the 
faulty unit should be cleared as promptly as pos- 
sible so that the spare equipment will always be 
available for immediate use. 

4. The troubles which can appear in the radio 
set may be divided into three main classifications: 
complete failure, unsatisfactory performance, and 
minor troubles which do not, in themselves, seri- 
ously impair the operation of the set. Obviously, 
troubles of the first two classes must be cleared as 
promptly as possible, while those of the third 
class may be cleared when a favorable opportunity 
presents itself. However, the clearance of minor 
troubles should not be unduly postponed, since 
they may lead to more serious troubles if neglected. 


Section Il. POWER SUPPLY SYSTEM 


68. General Information 
a. The more common troubles to be expected 
in the power supply system are of such nature that 


they will be easily identified. Suppose, for in- 
stance, that the engine-generator set will not start. 
If the starter does not spin the engine at all, the 
battery is probably dead or the relay faulty. If 
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the starter spins the engine but not rapidly enough, 
the battery is probably discharged. If the starter 
does spin the engine properly, check to see that 
the exhaust pipe cover is off, that there is fuel in 
the tank, and that the fuel supply valve and igni- 
tion switch are set to the correct positions. ‘The 
choke may have been used too much or too little. 
After waiting 2 or 3 minutes, try the starter again. 
If the engine still fails to start, check to see if 
there is water or dirt in the fuel supply, and see 
that there is a good hot spark at the spark plug 
terminals while the engine is being cranked by 
the starter. Check the air filter, the choke, and 
governor throttle, If these parts are all in proper 
working order, the engine should start. If it does 
not, more serious mechanical trouble, such as a 
broken fuel pump, is indicated. 

6b. If the engine generator stops, sputters, or 
runs unevenly, it is likely that the fuel supply is 
shut off, exhausted, or dirty. If none of these 1s 
responsible for the trouble, the air filter may be 
clogged, the choke may be stuck, or the carburetor 
may be out of adjustment. Faulty spark plugs, 
ignition wiring, or distributor points may also 
cause trouble of this type, but will more likely 
cause one cylinder or more to miss regularly. 

c. If the engine generator runs too fast or too 
slow or if its speed is unsteady, the trouble may 
be detected by the reading on the frequency meter 
on the power panel. This trouble is probably 
caused by faulty action of the governor. 

d. Overheating of the engine will be indicated 
by too high a reading of the thermometer and may 
result from a number of causes. First check to 
see that the fan is running and that the oil pres- 
sure is normal. ‘Then be sure that the oil and 
water levels are normal. If none of these is at 
fault, the ignition system may need attention or 
the cylinder head and valves may need cleaning. 

e. Failure of the battery-charging generator will 
be indicated by a discharge or low-charge reading 
of the ammeter and may be due to a broken or 
loose fan belt, faulty generator brushes or cut-out, 
or actual trouble in the generator or charging Cir- 
cuit. 

f. Obvious troubles, such as compression leaks 
or broken parts, are self-explanatory and should 
be repaired in a manner suited to the particular 
trouble experienced. 

g. If the generated voltage is too high or too 
low but the frequency is about normal, the trouble 
is probably in the exciter or field current supply 
circuit of the alternator. The most likely cause 
of low voltage is a defective brush in the exciter 
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or the alternator. The most likely cause of high 
voltage is a short or partial short in the excite. 
field rheostat circuit. 

h, If the alternator generates very little or Ny 
voltage with the engine running, it is likely thag 
the exciter circuit is in trouble. Faulty brushes o- 
an open circuit in the wiring may be the cause. 

i. If the main circuit breaker on the power pany 
trips off, it is an indication of a short circuit in the 
permanent wiring of the power van, or in the 
cables or junction boxes through which power is 
supplied to the other units of the set, or in some 
unprotected unit itself. 

j. In some cases it may be found that the rectj_ 
fier cannot be turned on even though the trang_ 
mitter, water cooler, and keying unit appear to 
be operating normally. In such cases, first tury, 
on the main-line circuit breaker in the rectifier ang 
note the lamp indications on the rectifier panel 
If the green indicator light is not glowing, it is 
an indication that the a-c power supply is open 
at or ahead of the main-line circuit breaker. l¢ 
the green light is glowing and the panel lamp 
cannot be turned on, look for a blown fuse in the 
interlock supply circuit. * 

If the panel lights glow, the rectifier jn 
circuit is probably open. (See fig, a9.) TR 
trouble may be in the transmitter, the Keying uni 
the remote control station, or the rectifje; itsele 
First check the reset button on the overload refav. 
Then press the start button at the rectifier rere 
control station and note whether the associated 
pilot lamp glows. If it does glow and then gO0es 
out when the start button is released, the local 
remote switch is probably in the LOCAL position 
Try to turn on the rectifier with the loca] start 
button. If the unit is still inoperative, trouble Ls 
indicated in the main contactor or the associated 
interlock circuit in the rectifier. If the start but 
ton indicator lamp at the remote control station 
does not glow, check the continuity of the inter 
lock circuit through the transmitter, the keyer, and 
the rectifier, 

k. If the green and amber indicator lights are 
both lighted and the rectifier high voltage cannot 
be turned on, it is probable that the protective 
fuses have blown. If the blower is not operating, 
fuse 11-2 should be checked. If the red indicator 
light is not glowing, check fuse 12, and if the hla 
ment voltmeter is not energized, check fuse 11-1. 
If the correct indicator lamps, except the neon 
lamp, are lighted and the filament voltmeter is 
energized, the trouble is probably due to faul 
tubes. When the trouble is found, be sure that 
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APPARATUS LEGEND FOR RECTIFIER RA-60-A 






| Quantiry 


required Name of part and description 


Capacitor, 0.010 wf, 1,000 voles test, mica. 

Capacitor, 0.5 uf, 25,000 volts. 

Capacitor, 6. wf, 330 volts. 

Capacitor, 0.010 wf, 2,500 volts test, mica. 

Voltmeter multiplier, 1 (14%) megohm, 
10 watts. 

Resistance tube, 10,000 ohms, 200 watts. 

Heater unit, 150 watts, 115 volts. 

| Rheostat, filament, § ohms. 

Resistor unit 15 ohms, 100 watts. 

Resistor, relay bypass, 150 ohms, 100 watts. 

Fuse, 10 amp, 250 volts. 

Fuse, 150 amp, 250 volts. 

Panel light, 25 watts, 110 volts ac. 

Neon bulb, 2 watts, 110 volts. 

Indicator light, red (55 volts, with series resistor). 

Indicator light, amber (55 volts, with series 
resistor). 

Indicator light, green (55 volts, with series 
resistor). 

Switch, key. 

Switch, light, S.p.s.t. 

Switch, emergency stop. 

Switch, remote-local s.p.d.t. (nonindicating). 

Switch, push-button station, 

Switch, panel interlock, 

Switch, door interlock. 

Transformer (main plate). 

Transformer (filament), 

| Transformer (variable auto). 

Transformer (current). 

| Reactor (filter). 

Voltmeter, 0-20,000 volt dc (special). 

Milliammeter, 0-800 ma de (special), 

| Voltmeter, ac (special) (fil). 

Voltmeter, ac, 0-150 volts. 

Total hour meter. 

Ammeter 0-150 amp ac. 

Contactor, main, 

Relay, overload. 

Circuit breaker De-ion (special). 

Blower motor. 
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Figure 40. Rectifier RA-6O-A, schematic. 


iy 


its cause has been located and removed before the 
rectifier is turned on so that further damage will 
be avoided. 

/. If the rectifier trips off erratically at times 
through the action of the interlock circuit, carefully 
note the conditions accompanying the interrup- 
tions. The trouble is probably due to a poor con- 
tact or a faulty relay in the interlock circuit, and 
can best be located by inspection and manual 
manipulation of the switches and relays involved. 
If the rectifier alone is affected, check the rectifier 
interlock circuit, but if the keyer also trips off, the 
keyer-transmitter interlock circuit should be inves- 
tigated. If the transmitter, keyer, and rectifier all 
trip off simultaneously, the transmitter-cooling unit 
circuit should be checked. 

m. If the rectifier can be turned on at low volt- 
age but the overload relay trips it off when the 
voltage is raised to normal, a trouble in the trans- 
mitting system is probably responsible. See dis- 
cussion on the transmitting system in section III. 

n. If the current output of the rectifier is too 
high or too low, the trouble is probably in the 
transmitting system. See discussion on the trans- 
mitting system in section III. 

o. The remainder of this section deals specifi- 
cally with a detailed analysis of troubles in Recti- 
fier Unit RA-G60—A. 

69. Rectifier, Front Panel Lamps 13 (1-2) 
(fig. 40) 

a. ABNORMAL CONDITION. — Rectifier 
panel lamps do not light when the panel lamp 
switch is thrown to the ON position. 

b, PROBABLE Causes. (1) Defective lamp 
bulb. 

(2) Defective fuse 11-3. 

3) Defective lamp socket and connections. 

(4) Defective panel lamp switch 19-1 and con- 


front 


nections. 
c, Test INSTRUMENT. Analyzer I-153—A. 


d. ReMEDY. Proceed with the following tests 
until a defect has been located. 

(1) Testing lamp bulbs. Replace the panel 
lamp with a tested new bulb. If the new bulb 
does not glow, reinsert the original bulb into tts 
socket. 

(2) Testing fuse 11-3. (a) Shut down the 
rectifier unit and throw the circuit breaker to the 
OFF position. . 

(4) Remove the key from key switch 18. Un- 
lock and open the rear door of the rectifier unit. 
(c) Remove fuse 11-3 from the fuse panel. 

(7) Check the fuse element in the fuse car- 


tridge. Replace the fuse element if defective. 

(3) Testing lamp socket and connections. (a) 
Throw the circuit breaker to the OFF position 
and remove the front section of the right side 
panel. 

(4) Check all terminals and connections on the 
panel lamp sockets. Repair or replace any loose 
or broken connections. 

(c) Check for continuity across the lamp socket 
terminals with the lamp bulb in the socket. If 
no continuity is obtained, repair or replace the 
lamp socket under test. ! 

Note. ‘Test each lamp socket individually. Remove the 
bulb from the panel lamp socket not under test. 

(4) Testing panel lamp switch 19-1 and con- 
nections, (a) Check the panel lamp switch 
terminals. Repair or replace any loose or broken 
connections. 

(4) With panel lamp switch 19-1 thrown to 
the ON position, check for continuity across the 


lamp switch terminals. 


Note. The rear panel lamp switch and heater switch 19-3 
must be in the OFF position for this test. 


(c) If continuity is not obtained, repair or re- 
place front panel lamp switch 19-1. 
70. Rectifier, High Voltage On Indicator 
Lamp, Red 15 
HIGH VOLTAGE 


ad. ABNORMAL CONDITION. 


ON indicator lamp does not glow. 
6, PROBABLE Causes. (1) Defective lamp 


(2) Defective fuse 12. 

(3) Defective socket and connections. 

(4) Defective series resistor, indicator lamp 15. 
(5) Defective key switch 18. 

(6) Defective push-button station 22. 

(7) Defective relay coil, main contactor 36. 
(8) Defective interlock circuit. 

(9) Defective panel interlock switches 23 


c. Test INSTRUMENT. Analyzer I-153—A. 
d. Remepy. Proceed with the following tests 


until a defect has been located. 


Notr. If the HIGH VOLTAGE OFF indicator lamp 16 
stops glowing when the HIGH VOLTAGE ON switch is de- 
pressed, proceed with tests (1) through (4). If the indicator 
lamp glows, proceed with tests (5) through (9). 

(1) Testing bulb of indicator lamp 15. Re- 
place the lamp bulb with a tested new bulb. If 
the new bulb does not glow, reinsert the original 
bulb into its socket. If the new bulb glows bril- 
liantly, remove it and test the series resistor. 
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dicated, replace the filament transformer. 

(c) Disconnect and tag the leads from the 
primary terminals of the filament transformer. 
Check for continuity across the primary terminals. 
If no continuity is indicated, replace the filament 
transformer. 

Nore. Check the primary and the secondary of the filament 
transformer for a shorted condition between the windings or 
terminals, and the transformer core. 

(7) Testin g variable autotransformer 27. (2) 
Disconnect the cables from the primary of the 
main-plate transformer. 

(4) Remove the bulb from the HIGH VOLT- 
AGE ON indicator lamp socket 15. 

(c) Check for continuity across the two inner 
terminals of the variable autotransformer 27. If 
continuity is not indicated, refer to TM 11-1410, 
Maintenance Manual. | 

(8) Testing transformer 25. (a) Check for 
continuity across the plate terminals of the rectt- 
fier tubes. Normal resistance 1s approximately 
3.000 ohms. If there is no continuity reading, 
notify person in charge for repair or replacement 
of main plate transformer 25. 

(4) Disconnect the leads from the primary ter- 
minals of the plate transformer. Check for con- 
tinuity across the primary terminals of the 
transformer. If no continuity is indicated, notify 


person in charge. 


74. Rectifier, D-C Output Current Meter 31 


4. ABNORMAL CONDITION. Output current 
meter does not indicate when station is being 
placed on the air. . | 

b. Propapte Causes. (1) Defective high- 
voltage cable between the rectifier and the trans- 
mitter unit. 

(2) Defective meter and connections, rectifier 
unit. | 

(3) Defective resistor 9, rectifier unit. 

(4) Defective center tap and connection 
ment transformer 16, transmitter unit. 

( 5) Defective output current meter 23 and con- 
nections in transmitter unit. 

c. Test INstruMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. . . 

(1) Testing high-voltage cable, rectifier unit. 
(2) Remove the a-c power to the rectifier unit. | 

(4) Check the high-voltage and ground termi- 
nals of the rectifier unit. Repair or replace any 
loose or broken connections. 
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s, fila- 








(c) Connect the positive lead of the high- 
voltage cable to the rectifier ground terminal. 

(d) Check for a shorted indication between the 
plates of the transmitting tubes and ground. 

(e) If no shorted indication is obtained, the 
high-voltage cable is open-circuited. 

(f) Repair or replace the high-voltage cable. 

Nore. Remove the positive lead of the high-voltage cable 
from the ground terminal of the rectifier unit immediately after 
this test is completed before proceeding with any further tests. 

(g) Check the high-voltage terminal in the 
transmitter unit. Repair or replace any loose or 
broken connections. 

(2) Testing current meter and connections. 
(a) Remove the right front panel of the rectifier 
unit. 

(4) Check the terminals of the current meter. 
Repair or replace any loose or broken connections. 

(c) Remove and tag the leads from the termi- 
nals of the current meter. 

(¢d) Using the high range of the analyzer, 
check for continuity across the meter terminals. 
Observe polarity. 

(e) If no continuity is indicated, replace the 
current meter. 

(3) Testing resistor 9, rectifier unit. (a) Re- 
move the right or left rear panel. 

(4) Remove resistor 9, and check the resistor 
for continuity. Normal resistance 15 ohms. 

(c) If no continuity is indicated, replace the 
resistor, 
| (4) Testing center tap and connections, fila- 
ment transformer 16, transmitter unit, 

Caution; Be sure to shut down keyer and trans- 
mitter. 

(a) Remove the lower right panel of the 
transmitter unit. 

(>) Check the center-tap terminal of the fila- 
ment transformer. Repair or replace any loose 
or broken connections. 

(c) Check for continuity between the center. 
tap terminal of the filament transformer and 
ground. 

(d) If continuity is indicated, disregard test 
5) below. If no continuity is indicated, pro- 
ceed with test (5). 

(5) Testing current meter 23 and connections 
transmitter unit. (a) Check the terminals ar 
the current meter. Repair or replace any loose 
or broken connections. 

(4) Check the meter series resistor 4-2 for 
continuity. If no continuity is indicated, replace 
the resistor. 








(c) Using the high range of the analyzer, 
check for continuity across the meter terminals. 
Polarity should be observed. 

(7) If no continuity is indicated, replace the 
current meter. 


ee chee fis ground lead of the current meter. An 
2en-circuited condition may exist between the ground terminal 
of the meter and ground. . pies 


75. Rectifier, Filament Voltmeter 32 


a. ABNORMAL CONDITION. Filament voltme- 
ter 32 reads zero. ) 

6. PROBABLE CAUSES. 
to voltmeter 32. 

(2) Defective fuse 11-1. 

(3) Defective filament rheostat 8 and con- 
nections. 

(4) Defective filament voltmeter 32. 

‘8 Detective bypass capacitors 1-3 and 1-4. 

(6) Defective filament transformer 26. 

c. Test INSTRUMENT, Analyzer I-153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 

(1) Testing for a-c power to voltmeter 32. 
Note whether the HIGH VOLTAGE ON indi- 
cator lamp 15 is glowing. If the indicator lamp 
is not glowing, follow the procedure outlined in 
paragraph 70d(1). | 

(2) Testing fuse 11-1. Seé paragraph 69d (2). 
_ (3) Testing filament rheostat 8 and connec- 
tions. (a) Remove the front panel from the 
right side of the rectifier. 

(4) Check the rheostat terminals. Repair or 
teplace any loose or broken connections. 

(c) Remove and tag all leads from the rheo- 
stat terminals. Check for continuity across the 
theostat terminals, If no continuity is indicated. 
replace the rheostat. 

(4) Testing flament voltmeter 32. (a) Two 
petsons are required for this test. Connect an 
a-c test voltmeter across terminals H2 and H5 
or filament transformer 26. 

Caution: Do not handle test leads or metet 
after connection to the circuit. 

(2) Throw the circuit breaker to the ON 
position. 

(¢) Depress and hold the panel interlock 
Switches. 

(2) Depress the START button on the push- 
button station switch 22. 

(e) Turn the FILAMENT VOLTAGE CON- 
TROL slightly clockwise. Note reading on the 
a-c test voltmeter. If a reading is obtained, check 


( 1) Lack of a-c power 


all leads at the meter terminals for loose or 
broken connections. If the leads and connec- 
tions are normal, replace filament voltmeter 32. 

(5) Testing bypass capacitors 1-3 and 1-4. 
(a) Remove the bypass capacitors from the volt- 
meter terminals. 

(4) Check the capacitors for a shorted condi- 
tion. Replace capacitors if found shorted. 

(6) Testing filament transformer 26. 
paragraph 73d(6). 


See 


76. Rectifier, Line Voltmeter 33 


a. ABNORMAL CONDITION. Line voltmeter 33 


shows no reading. 
— 
b, PROBABLE CAUSES. 
to voltmeter 33. 
(2) Defective voltmeter 33 or connections. 
(3) Defective circuit breaker 38. 
(4) Defec'ive cable between distribution panel 


(1) Lack of a-c power 


and rectifier. 

c. Test INSTRUMENT. Analyzer I-153—-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

(1) Testing a-c power to voltmeter 33. Throw 
the panel lamp switch to the ON position. If 
the panel lamps glow, test the meter and connec- 
tions. If the panel lamps do not glow, test the 
circuit breaker. 

(2) Testme voltmeter 33 and connections. 
(a) Throw the circuit breaker to the OFF post- 
tion. Remove the front panel from the right side 
of the rectifier. 

(4) Check all leads at the meter terminals. 
Repair or replace any loose or broken connections. 

(c) Connect an a-c test voltmeter across the 
terminals of the voltmeter 33. 

Caution: Do not handle the test prods or 
meter after connection to the circuit. 

(7) Throw the circuit breaker to the ON 
nosition. If the a-c test voltmeter shows an indi- 
cation, replace the rectifier line voltmeter 33. 


Note. The lead from the bottom terminal of circuit breaker 
38 feeds the line voltmeter and the LINE VOLTAGE ON in- 


dicator lamp 17. Check this lead for a loose or broken con- 


nection. 

(3) Testing circuit breaker 38. (a) Throw 
the circuit breaker to the OFF position and re- 
move the front panel from the right side of the 


rectifier. 

(6) Check for an a-c voltage indication be- 
tween the top terminals of the circuit breaker 
and ground. 
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Caution: Connect the ground test lead first. 
Do not handle the metal tip of the test leads 
when applying them to the top terminals of the 
circuit breaker. A-c voltage is always present 
at these terminals. | 

(c) If a voltage indication is obtained, check 
for a voltage indication between the bottom ter- 
minals of the circuit breaker and ground, with 
the circuit breaker in the ON position. If no 
voltage indication is obtained, replace the circuit 
breaker. 

(4) Testing cable to a-c supply generator. 
Check the cable for loose or broken connections 
between the rectifier unit and the distribution 
panel. Repair or replace cable, if found defective. 


77. Rectifier, Line Current Ammeter 35 


ad. ABNORMAL CONDITION. Rectifier line cur- 
rent meter does not register. 

b. PROBABLE Causes. (1) Defective current 
transformer 28. 

(2) Defective line current, ammeter bypass 
capacitor 1-6. 


(3) Defective ammeter 35. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. ReMeby. Proceed with the following tests 
until a defect has been located. 

(1) Testing current transformer 28. (a) Shut 
down the rectifier and throw the circuit breaker to 
the OFF position. 

(4) Remove the front panel from the right 
side of the rectifier. 

(c) Remove the two leads from the ammeter 
terminals, and check for continuity across the 
leads. If no continuity is indicated. check the 
leads for loose or broken connections. If the 
leads are normal, replace the current transformer. 

(2) Testing bypass capacitor 1-6. Remove 
the bypass capacitor from the ammeter terminals 
and check the capacitor for a shorted condition, 
Replace the capacitor if shorted. 

(3) Testing dinmeler 35, Remove and ta 
the leads from the ammeter terminals. Check for 
continuity across the ammeter terminals, using 
the high range of the analyzer. If no continuity 
is indicated, replace the ammeter 


Section Ill. TRANSMITTING SYSTEM 


78. General Information 


a. Faults in the transmitting system will usually 
be indicated by improper operation of the trans- 
mitter or keying unit. However, the first indica- 
tion of transmitting system trouble often may be 
found in the appearance of the image on the oscil- 
loscope. 

b. If no r-f output is obtained when the rectifier, 
keying unit, and transmitter all appear to be nor- 
mal, it is likely that the pulsing voltage 1s not 
being supplied to the transmitter. The indica- 
tions of this condition are no d-c plate current 1n 
the transmitter, the lack of a main pulse image 
on the screen of the oscilloscope, and no spark 
across the spark gap. First see whether the base 
line appears on the oscilloscope screen. If not, 
the oscillator tube or circuit in the oscilloscope 
is probably faulty. If the base line appears nor- 
mal, see whether the cord is plugged into the 
KEYER jack on the right side of the oscilloscope. 
Check with a headset to see if the 621-cycle tone 
appears at the KEYER jack. If the tone is not 
present at this point, trouble is indicated in the 
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synchronizing line amplifier tube or its circuit in 
the oscilloscope. If the tone does appear at the 
KEY ER jack, the trouble is probably in the pulse- 
generating tubes or circuit of the keying unit 
Malfunctioning of this circuit can best be located 
by means of signal tracing. 

c. If the investigation up to this point indicates 
that there is no trouble in the pulsing circuit, the 
only remaining possibility is tube or circuit trou. 
in the transmitter itself. Check the transmitte, 
r-f circuit carefully and test the tubes by substi. 
tuting new ones. 

d. If the rectifier high voltage can be turned 
but the overload relay trips it off when the voltae. 
is raised to normal, the trouble is probably due o 
a fault or misadjustment of the transmitting 5 a 
tem. Improper bias or keying high-voltage 
tings of the keying unit may result in the cael 
lishment of continuous-wave (c-w) oscillation in 
the transmitter, especially if the keying unit itsele 
is not operating properly. An arc-over ip the 
transmitter or the antenna system due to improper 
adjustments or inadequate insulation may also 
cause this trouble. Arc-overs will usually produce 
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Fieure 41. Transmitter BC-785—-A, schematic. 


APPARATUS LEGEND FOR TRANSMITTER BC-785-A 





















Quantity 





Name of part and description Quantity Name of part and description 

























No. required 
x *  . I pee 
| 6 Capacitor, 0.00025 wf, 2,500 volts. Switch, interlock, solder Jug terminals. 
2 2 | Capacitor, 0.01 pf, 5,000 volts. 1 Switch, s.p.s.t. (on earlier xmtr models only). 
3 1 Capacitor, 0.00035 sf, 500 volts. l Transformer, 220-110 volts, 60 cycles. 
4 2 Resistor, 10 ohms, 100 watts. l Transformer (current), 200-5 ratio. 
5 2 Heater, 150 watts, cartridge type screw base. 1 Transtat (regulator). 
6 2 Pilot light, 6 watts, 125 volts, candelabra base. 1 Blower circulator, 115 volts, 60 cycles. 
7 l Relay, 110 volts, 60 cycles. 1 Blower intake, 115 volts, 60 cycles. 
8 | Relay, 110 volts, 60 cycles. 1 Exhaust fan, 115 volts, 60 cycles. 
y ] Relay, 110 volts, 60 cycles. Ammeter, 0-200 amp. 
10 | Relay, 55 to 125 volts, 60 cycles. | Milliammeter, 0-400 ma. 
11 2 Switch, $.p.s.t. 4 Terminal block (12 terminals). 
12 Circuit breaker. | Capacitor, 0.00025 pf, 8,000 volts. 
13 I Switch, push-button, flush type. 
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an audible 621-cycle note which can readily be 
heard and located by ear. A faulty tube or cir- 
cuit trouble in the transmitter, cabling, or keying 
unit may cause the transmitter to draw excessive 
plate current. Excessive electrical leakage through 
the water column or in any other part of the 
plate-supply circuit may also be responsible for 
this condition. 

e. If the current output of the high-voltage 
rectifier is too low when the transmitter is in oper- 
ation, it is an indication that the transmitter is 
not functioning properly. This condition will 
normally accompany any trouble which causes a 
reduction in the r-f output of the transmitter and 
should be treated in the same manner. 

j. If the transmitter or the antenna system is 
subject to r-f flashover or arcing, it is an indica- 
tion of improper tuning adjustments. The arcs 
will usually cause the rectifier to be shut down 
and will also produce an audible 621-cycle note. 
The actual point of arc-over may be within the 
transmitter or external to it on the transmission 


line or the antenna, and may often be found by . 


examining the circuit for indications of pitting 
or burning. When the point of arc-over is found, 
determine whether the trouble is due to proximity 
of the circuit to shields or other conductors, or to 
poor insulation, or to excessive standing waves 
in the circuit. If the fault is due to the latter 
cause,’ a readjustment of the transmitter and 
antenna system is in order, and other indications 
of that fact, such as reduced echoes, should be 
present. | 

g. Another trouble which might occur is over- 
heating of the cooling system. Check to see that 
the fan is running and that the cooling system 
is filled. If they are, the trouble is probably due 
to severe restriction of the water flow because of 
improper shut-off valve settings or some obstruc- 
tion in the water lines. 

(1) If the transmitting system shuts down au- 
tomatically because of operation of the high pres- 
suretrol relay, check the water pressure and flow, 
the valve settings, and the high pressuretrol relay 
itself, in the order named, until the cause of the 
trouble is found. 

(2) If the transmitting system shuts down au- 
tomatically because of operation of the /ow pres- 
suretrol relay, check the water level, pressure, and 
flow, the valve settings, and the /ow pressuretrol 
velay itself, in the order named, until the cause 
of the trouble is found. 

/, The remainder of this section deals spectf- 
cally with a detailed analysis of troubles tn the 


transmitter, watercooling unit, keying unit, and 
antenna system. 


79. Transmitter, A-C POWER ON Indicator 


Lamp 6-1 

a. ABNORMAL CONDITION, A-C POWER ON 
indicator lamp does not glow. 

b. PROBABLE CAUSES. (1) Defective lamp 
bulb. 
(2) Defective lamp socket and connections. 

(3) Defective circuit breaker. 

c, Test INSTRUMENT. Analyzer I-153—A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located: 


Throw the transmitter circuit breaker to the ON 
Notice whether the transmitter blowers are in 
If the blowers operate, proceed with tests (1) and 

If the blowers do not operate, proceed with test 


Nore, 
position, 
Operation, 
(2) below. 
(3) below. 

(1) Testing lamp bulb. Replace the panel 
lamp with a tested new bulb. If the new bulb 
does not glow with the circuit breaker in the ON 
position, reinsert the original bulb into its socket. 

(2) Testing lamp socket and connections. (4) 
Remove the upper-left side panel. Check the 
terminals of the lamp socket. Repair or replace 
any loose or broken connections. 

(6) Throw the circuit breaker to the ON 
position. Check for a-c voltage indication across 
the lamp socket terminals. If a voltage indica- 
tion 1s obtained, repair or replace the lamp socket. 

(3) Testing circuit breaker. (a) Remove the 
bottom right panel. Check for a-c voltage across 
terminals 1 and 2 of the transmitter terminal 
block 24-1. If no voltage indication is obtained, 
check the transmitter line fuse for an open- 
circuited condition. 

(2) Check the terminals of terminal block 
24-1. Repair or replace any loose or broken 
connections. 

(c) Check the circuit breaker terminals. Re- 
pair or replace any loose or broken connections. 

(7) Throw the circuit breaker to the ON 
position. Check for a-c voltage across the upper 
terminals of the circuit breaker. If no voltage 
indication is obtained, check for voltage indica- 
tion across the lower terminals of the circuit 
breaker. If voltage indication is obtained, re- 
pair or replace the circuit breaker. 

(e) If no voltage indication is obtained, re- 
move the line fuse to the transmitter unit, and 
check the a-c cables between the circuit breaker 
and terminals 1 and 2 of terminal block 24-1. 
Repair or replace any loose or broken con- 


nections. 
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80. Transmitter, FILAMENT ON Indicator 
Lamp 6—2 

d. ABNORMAL CONDITION. FILAMENT ON 
indicator lamp does not glow. | 

b. PRopABLE CAuses. (1) Defective lamp 
bulb. | 

2) Defective lamp socket and connections. 
(3) Defective relay 9. pik 

(4) Defective FILAMENT ON switch 13. 
(5) Defective relay 8. | 

c, Test INSTRUMENT. Analyzer I-153—A. 

d, RemMepy. Proceed with the following tests 
until a defect has been located: 

Nore. Depress the START button of the FILAMENT ON 
switch. Slightly rotate the filament control clockwise. Note 
whether the transmitter flament-current meter indicates. If the 
meter indicates, proceed with tests (1) and ( 2) below, If 
the meter does not indicate, and the A-C POWER ON indi- 
cator lamp is glowing, proceed with tests (3), (4), and (5) 
below. 

(1) Testing lamp bulb, See paragraph 79d (1). 

(2) Testing lamp socket and connections. (a) 
Remove the right upper panel. Check the lamp 
socket terminals. Repair or replace any loose or 
broken connections. 

(hb) Remove the lamp bulb from the socket. 

(c) Check for continuity across the lamp socket 


terminals. If continuity is indicated repair or re-' 


place the lamp socket. 

(3) Testing relay 9. (4a) Remove the lower 
right panel. With the water cooler in Operation, 
check for a-c voltage indication across terminals 
7 and 8 ‘of transmitter terminal block 24-1. If no 
voltage indication ts obtained, check the cable be- 
tween terminal 7 of the transmitter terminal block 
and terminal 3 of water cooler terminal block 8. 
Repair or replace any loose or broken connections. 


Nore. Check the terminals of the low pressuretrol switch 
of the water cooler unit for loose or broken connections, 


b) Throw the transmitter circuit breaker to 
the OFF position. | | 

c) Disconnect the cable between the transmit- 
ter and the water cooler units, from terminal 7 of 
transmitter terminal block 24-1. Check for con- 
tinuity across terminals 7 and 8 of terminal block 
24-1. If no continuity is indicated, check for 


loose or broken connections at the relay coil termr- . 


nals of relay 9. 

(d) Disconnect the leads from one of the re- 
lay coil terminals. Check for continuity across 
the relay coil terminals. If no continuity is indi- 
cated, repair or replace relay oF re 

(4) Testing FILAMENT ON switch 13. (d) 
Remove the rear cover from the switch assembly. 
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Check the switch terminals. Repair or replace any 
loose or broken connections. 

(6) Check for continuity across the left upper 

and lower terminals. If no continuity is indicated, 
repair or replace the switch. 
(c) If continuity is indicated, check for con- 
tinuity across the right upper and lower terminals, 
If continuity is not indicated, check the jumper 
lead on the switch terminals. If the jumper lead 
is normal, repair or replace the switch. 

(5) Testing relay 8. (a) Check the relay ter- 
minals, Repair or replace any loose or broken 
connections, 

(2) Disconnect the leads from one of the relay 
coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
repair or replace relay g. 


81. Transmitter, Blowers 19 
Exhaust Fan 21 


ad. ABNORMAL CONDITION. Transmitter blow. 
ers and exhaust fan do not operate, 


and 20 and 


ak Air streamers, seen throu 
attached to the blowers, indicate n 

ormal operation 

blowers and exhaust fan. If all blowers do not Spates es 
mediately shut down the transmitter unit. If on y one bi 1m). 
fails to operate and the water temperature indicator on: tRe 
water cooler does not show a temperature above norm a the 
TM. 11-1310) continue Operation and notify person ; al (seg 
of the abnormal condition. nen In charge 


gh the glass window and 


6, PROBABLE CAUusEs. (1) Lack 
to the blowers and exhaust-fan units, 

(2) Defective terminal connections. 

(3) Defective blower and exhaust-fan motor 

c. Test INSTRUMENT. Analyzer I-153_,4 oy 

d. REMEDY. Proceed with the followin 
until a defect has been located. & tests 


of a-c powe; 


Notre. If all blowers are inoperative see p 


drape; 
testing the circuit breaker. Staph 194 (3) 
* 


(1) Testing for a-c at blower MOLOr tery ; 

(a) Remove the upper right panel. Meals 

(b) Throw the circuit breaker to the ON i 
tron. 

(c) Check for a-c voltage across the ac 
terminals of the blower unit under test. rebut 
voltage indication ts obtained, check the a-¢ : 10 
leads between the terminals of the blowe, put 
unit and the circuit breaker, Repair o¢ ,. tr 
any loose or broken connections, 


‘Os 2 


Lions, 
position. 
(4) Check all connections 
a-C input terminals. 
(¢) Check all connections and leads between 


at the blower-motor 





the blower-motor a-c input terminals and the 
blower-motor units. Repair or replace any loose 
or broken connections. 

(3) Testing blower motors and exhaust-fan 
unit, (a) Remove the motor leads from the 
blower-motor a-c input terminals. 

(6) Check for continuity across the motor 
leads of the blower-unit under test. If no con- 
tinuity is indicated, repair or replace the blower 
motor unit. 


82. Transmitter, Filament Current Meter 22, 
Zero Reading , 


4. ABNORMAL CONDITION, ‘Transmitter fila- 
ment-current meter shows zero reading. 

b, PROBABLE CAUSES. (1) Defective meter 
and connections. 

(2) Defective meter bypass capacitors 1 (1-3). 

(3) Defective meter resistor 4-1. 

(4) Defective current transformer 17. 

(5) Defective  filament-transformer bypass 
capacitors 2 (1-2), 1-4, 

(6) Defective filament transformer 16. 

(7) Defective transtat 18, 

¢. Test INSTRUMENT. Analyzer I-153—A. 

ad. REMEDY, Proceed with the following tests 
until a defect has been located: 


Nore. With the transmitter circuit breaker thrown to the 
ON position, depress the START button of the FILAMENT 
switch, Rotate the filament control slowly clockwise to about 
one-third of its normal position when the transmitter is op- 


erating normally. Note whether the transmitting tubes are 
e 


glowing. If the tubes do not glow, use tests (5) through (7) 
pew If the tubes are glowing, use tests (1) through (4) 
elow, | 


(1) Testing meter and connections. (a) Re- 
move the upper right panel. Check all leads on 
the ammeter terminals. Repair or replace any 
loose or broken connections. 

(4) Remove and tag the leads from the am- 
meter terminals; check for continuity across the 
meter terminals. If no continuity is indicated, 
replace the ammeter, 

(2) Testing meter bypass capacitors 1 (1-3). 
(4) Remove the meter bypass capacitors from 
the meter terminals. 

_ (4) Check the capacitors for a shorted condi- 
tion. Replace any capacitor that shows a shorted 
condition. 

(3) Testing meter resistor 4-1. (a) Remove 
the meter resistor from the meter terminals. 

(2) Check the resistor for an open or shorted 
condition. Normal resistance of resistor is ap- 
proximately 10 ohms. Replace resistor if found 
defective. 


(4) Testing current transformer 17. (a) Re- 
move the lower right panel. 

(2) Remove one of the current transformer 
leads from its mounting strip. 

(c) Check for continuity across the winding 
of the current transformer. If no continuity is 
indicated, repair or replace the current trans- 
former. 

(5) Testing filament-transformer bypass capa- 
citors. (a) Remove the ground bus from the 
terminals of capacitors 2-1 and 2-2. Check 
across the capacitor terminals. Replace any 
capacitor showing a shorted condition. 

(2) Disconnect one lead of capacitor 1-4, and 
check across the capacitor terminals for a shorted 
indication; replace capacitor if found shorted. 

(6) Testing filament transformer 16. (a) Re- 
move one of the connections from one of the 
secondary terminals of the filament  trans- 
former. (Do not remove the lead from the 
center-tap terminal.) 

(4) Check for continuity across the secondary 
and center-tap terminals of the filament trans- 
former. If no continuity is indicated, repair or 
replace the transformer. 

(c) Remove the leads from the primary ter- 
minals of the filament transformer. Tag the 
leads. Remove the connecting bus from terminals 
Lo 2s Scand 4 : 

(d) Check for continuity across terminals 1 
and 3; if no continuity is indicated, replace the 
filament transformer. Check for continuity across 
terminals 2 and 4; if no continuity is indicated, 
replace the transformer. 

(7) Testing transtat 18. 
upper left panel. 3 
(4) Remove the cover of the transtat unit. 

(c) Remove and tag the leads from terminals 
1 and 3 of the transtat. Check for continuity 
across the terminals (1 and 3). If no continuity 
is indicated, repair or replace the transtat. 

(7) Remove and tag the leads from terminals 
2 and 4 of the transtat unit. 

(c) Connect an a-c test voltmeter across tran- 
stat terminals 2 and 4. 

(f) Throw the transmitter circuit breaker to 
the ON position and start the water cooler unit. 

(g) Depress the transmitter FILAMENT 

switch. 
(4) Slowly rotate the filament control clock- 
wise. Note the a-c test voltmeter for a voltage 
output indication from the transtat. If no voltage 
indication is obtained, repair or replace the 
transtat. 


(a) Remove the 
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83. Transmitter, Filament Current Meter 22, 
High Reading 

a, ABNORMAL CONDITION, ‘Transmitter fila- 
ment-current meter indicates high current when 
the filament voltage control is rotated slightly. 

b, PROBABLE Causes. (1) Filament spark 
gaps spaced too close. 

(2) Shorted filament bypass capacitors 1-5 
and 1-6. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d. Remepy. Proceed with the following tests 
until a defect has been located: 

(1) Testing filament spark gaps. (a) Remove 
the right or left upper panel. 

(6) Examine the spark gaps on the filament 
terminals of the transmitting tubes. Normal 
spacing is approximately 14 to 1/4 inch. 

(2) Testing flament bypass capacitors 1-5 and 
1-6. (a) Remove the mica bypass capacitors. 

(6) Check each individually for continuity 
across the capacitor terminals. If continuity 1s 
indicated, replace the capacitor under test. 


84. Transmitter, Current Meter 23 


4a. ABNORMAL CONDITION. Current meter does 
not indicate when station is being placed on the 
air. 

b. PROBABLE Causes. (1) Defective high- 
voltage cable between the rectifier and the trans- 
mitter unit. | . 

(2) Defective meter 31 and connections, rec- 
tifier unit, , 

(3) Defective resistor 9, rectifier unit. 

(4) Defective center tap and connections, fila- 
ment transformer, transmitter unit. 

(5) Defective current meter 25 and connec- 
tions, transmitter unit. 

c. Remrpy. Follow procedures outlined in 
para graph 74. 

85. Transmitter Unit Does Not Oscillate, Pre- 
liminary Tests 

a. Check the base line on the oscilloscope unit. 
If the base line is abnormal, check the oscilloscope 
unit. eres 

b. Set the keyer synchronization switch to the 
INTERNAL SYNC. position. Note whether 
the transmitter unit oscillates. If the transmitter 
unit oscillates, the trouble has been traced to the 
oscilloscope unit. If the base line on the oscillo- 
scope unit is normal, check the sync. line cord 
between the oscilloscope and the keyer unit; 
check also the sync. line amplifier stage within 
the oscilloscope unit. 
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c. If the transmitter unit does not oscillate 
when the keyer is set to the INTERNAL SYNC 
position, the keyer or transmitter units are gt 
fault. | 

d, Check the pulse output of the keyer unj 
with the test oscilloscope. If a normal pulse tp. 
dication is obtained, the transmitter unit is 9 
fault. 

¢. If no pulse output indication is obtained 
the keyer unit is at fault and should be testeg 
Use the signal tracing procedure. 

fj. Check the grid bias cable between the keyer 
and transmitter unit, before testing the trang. 
mitter unit. | 


# 
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86. Water Cooler, High Pressuretrol Pilot 
Lamp 1 (fig. 42) 


a. ABNORMAL Conpition, High pressuretto| 
pilot light does not glow when the transmitter Cir. 
cuit breaker is thrown to the ON position. 

b. PROBABLE Causes. (1) Defective lam 
bulb. 7 
(2) Defective lamp socket and connections. 

(3) Lack of a-c power or defective connections 
at terminal blocks 8 and 10. 

c. Test INSTRUMENT, Analyzer I-153—A. 

d. REMEDY. Proceed with the following te 


sts 
until a defect has been located. 


Note, With the transmitter circuit breaker jp the © 
position, note whether the water cooler indicator lamps 5-1 4 N 
)—2 are glowing. If the lamps are glowing, use tests (1 
(2) below. If the lamps are not glowing, use test (3) 


) an 
Clow. 
(1) Testing lamp bulb, Replace the bulb WH 
a tested new bulb. If the new bulb does pot gle 
reinsert the original bulb into its socket, 

(2) Testing lamp socket and connections 
Throw the transmitter circuit breaker to the Orp 
position. | 

(4) Check the terminals of the lamp SOcke 
repair or replace any loose or broken COnnectiog, > 

(c) Remove the indicator lamp bulbs I—1 a \ 
5-2 from their sockets. nd 

(d) Disconnect the a-c input lead froy 
transmitter to the water cooler unit, from 4 
1 of the water-cooler terminal block g 

(e) Check for continuity across terminals 7 - 

5 of the water-cooler terminal block 10 no 

continuity is indicated, repair or repl a 

socket assembly of pilot lamp 1. 
Note. Before repairing or replacing the Jamp 


the terminals of the high pressuretrol switch 
broken connections (fig. 43), 


(3) Testing a-c input to water-cooles unit 
(a) Check the terminals of terminal blocks g and 


ith 
Wy j 


N the 
SIM ina] 


< 10, ho 
ace the lan p 


socket, check 
7 for loose or 





-~CONNEGCT TO TER. 7. 

1- CONNECT TO TER. 8 
+-GONNECT TO TER. 10 
i 


TO XMTR TER. BLOCK #24 -| 


] 
! 
| 
| 
I 
[ 
I 
] 
! 


Ss ee — 





= ee ee = = Se ee, 
- 


| 
| 
i 
I 
4 
j 
| 
u 
i 
I 
I 
i 
, 
i 
i 
i 
i 
1 


AND FAN MOTOR 


l 
| 
l 
l 
I 
\ 


| 
! 
l 
| 
i ‘ 
| 
I 
| 
| 
| 


\ 
| 
i 
| 
CONNECT TO #3 
| 


CONNECT TO #8 


FAN MOTOR WIRING et 
| 


NOTE: IF MOTOR ROTATES IN WRONG 
DIRECTION, INTERCHANGE ANY TWO OF 
THE THREE MOTOR LEADS. 
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Frenre 42. 


APPARATUS LEGEND FOR WATER COOLER RU-4-B 
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Part Quantity , Part 
Nip, requirce | Name of pare ane description Nea. required | 
ao | a ee ee = ate on 
] l Pilot light, 6 watts, 125 volts, candelabra base. | 6 | l 
2 | Pilot light, 6 watts, 125 volts, candelabra base. 7 | l 
5 Fan motor, 115 voles, 60 cycles, single phase. | 8 | 
4 ] | Pump and mocor, 14 hp, 115 volts, 60 cycles, | dM | 
single phase. | | LO | I 
5 2 | Lamp, 6 watts, 125 voles, candelabra base, | 
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HIGH PRESSURE GUT OUT SWITCH 


WIRING DIAGRAM OF PHASE CONVERTER 


Water cooler RU-—d-—A, schematic. 


| Quanrity 


PHASE CONVERTER 


4 

{i.e 

——t i 

I i 

1 he? oot | 

NY éi) To-2 
= lo 
SN 9 

3 FAN MOTOR 


LOW PRESSURE CUT OUT SWITGH 


28.5 MFD. 230 VOLTS A.C. 
4.1 MFD. 230 VOLTS A.C. 
TOP COVER (SEALED) 


BOTTOM COVER (REMOVABLE) 


PHASE CONVERTER TERMINAL STRIP 


FAN MOTOR 


Tie 30922 


Name of part and descriprion 








| Low-pressure cut-out switch. 

| High-pressure cut-out switch. 
Terminal block (5 terminals). 
Converter. 

| Terminal block (12 terminals). 
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ADJUSTING START ADJUSTING SCREWS 
SCREW BUTTON MAIN DIFFERENTIAL 
a2 Bo eee oe rele a Ooo 
g LOW PRESSUR Z A WIGH PRESS! 
IZ | ESSURETROL Z A HIGH PRESSURETROL 
ZB RELAY GUT OUT zy) g RELAY GUT OUT 
Z —~——SWITGH y SWITCH 
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BELLOWS—-2-— BELLOWS—~— 
NOTE:CUT OUT Switches — ‘HOLLOW) (HOLLOW) 
*6 AND #7 ARE WIRED IN : 
SERIES. POINT A OF SWITGH | | 
#6 TO POINT A OF SWITCH #7. WATER WATER 
REMAINING TWO LEADS TO POINTS PRESSURE PRESSURE 
TL-3092! 


AS INDICATED,ON TERMINAL 
BLOCK #10. 


Frenre 43. Funetional diagram of pressuretrol cut-out 5 witches. 


10. Repair or replace any loose or broken con- 
nections. 

(4) Throw the transmitter circuit breaker to 
the ON position. Check for an a-c voltage indi- 
cation across terminals 1 and 5 of water-cooler 
terminal block 10. If no voltage indication is ob- 
tained, check for a-c voltage across terminals 1 
and 2 of water-cooler terminal block 8. If no 
voltage indication is obtained, check the a-c input 
cable between the water cooler and the transmitter 
unit. Repair or replace any loose or broken cables. 


87. Water Cooler, Low Pressuretrol Pilot 


Lamp 2 


a. ABNORMAL CONDITION. Water-cooler low 


{ i | : : hen low 
ressuretrol pilot light does not glow wh 
preccuretcbl switch START button has been de- 


ressed. | 
h. PROBABLE CAUSES. 


bulb. 


2 Defective lamp socket and connections. 
(3) Defective low pressuretrol switch. 

~. Test INSTRUMENT. Analyzer I-153-A. 

7. REMEDY. Proceed with the following tests 


antil 4 defect has been located. 


(1) Defective lamp 


86 


With the transmitter circuit breaker in the ON 
the start button of the low pressuretrol switch 
water-cooler unit operates.. If the water. 
ceed with tests (1) and (2) below 
oceed with test (3) below, . 


NOTE. 
position, depress 
and note whether the 
cooler unit operates, Pro 
If it does not operate, pr 


(1) Testing lamp bulb. Replace the lamp bulb 
with a tested new bulb. If the new bulb does nok 
glow, reinsert the original into its socket, 

; 2) Testing lamp socket and connections. ( iy 
Check the lamp socket terminals. Repair or ‘re, 
place any loose or broken connections, 

(b) Remove and tag the leads from the lamp 


socket. as 
c) Check for continuity across the lamp Sockey 


terminals with the lamp bulb in the socket, Tf nc 
continuity is indicated, repait or replace the lam 
socket. 
(3) Testing low pressuretrol switch 6. : 
Remove the cover from the low Pressuretro} 
switch. 
(b) Check the leads of the mercury switch 
Repair or replace any loose or broken connections. 
(c) Check the main pressute spring for abnor. 
mal condition. | 
(d) If the above-mentioned conditions are 
normal, short out the low pressuretrol switch 
With the transmitter circuit breaker in the ON 


= 


:e 
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position, note whether the water-cooler unit oper- 
ates. If the unit operates, replace the low pres- 
suretro] switch. If the unit does not operate, 
check the connecting cables between the switch 
terminals, and the terminals of the water-cooler 


terminal block. 


88. Water Cooler, Fan Motor 3 

d. ABNORMAL CONDITION. Water-cooler fan 
motor does not operate. 

6. PROBABLE Causes. (1) Defective fan motor 
and connections. 

(2) Defective phase converter. 

(3) Defective low pressuretrol switch. 

¢. Test INSTRUMENT. Analyzer I-153—A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

Nore. With the transmitter circuit breaker in the ON 
position, depress the start button of the low pressuretrol switch. 
Note whether the water-pump motor or pilot light 2 are in 


operation, If they are in operation, proceed with tests (1) 
and (2) below. If they are not in operation, proceed with 


test (3) below. 

(1) Testing fan motor and connections. (a) 
Throw the transmitter circuit breaker to the OFF 
position. 

(/) Remove the protecting dust cover from 
the fan motor. Check the fan-motor leads. Re- 
pair or replace any loose or broken connections. 

(c) Remove the fan-motor a-c input leads from 
terminals 3 and 8 of water-cooler terminal block 
LO. 

(7) Remove the bottom cover from the phase- 
converter unit. 

(¢) Check for continuity across the two left 
terminals. If no continuity is indicated, replace 
the fan motor. 

({) Check for continuity across the two right 
terminals. If no continuity is indicated, replace 
the fan motor. 


Nore. The fan motor should never be replaced until the 
phase converter has been tested and found normal. 


( 2) Testing phase converter (fig. 42). (4) 
Remove the rear panel from the water-cooler unit. 

(4) Remove the lower cover from the phase- 
converter unit. Check the terminals. Repair or 
replace any loose or broken connections. 

(c ) Remove the fan-motor lead from the right 
terminal of the phase-converter terminal strip. 

(d) Check for a shorted indication across the 
two outer terminals. If a shorted indication 1s 
Obtained, check the two capacitors in the upper 
compartment of the phase-converter case individu- 
ally for a shorted condition. 


_ Note. If the capacitors are found normal and the fan motor 
does not operate, the capacitors may be open-circuited. Test 
the capacitors for open-circuited condition by substituting two 
new capacitors across the two outer terminals of the phase- 
converter terminal strip. If the fan motor operates, replace 


the defective capacitor. 


3) Testing low pressuretrol switch. See para- 
gtaph 87d(3). 


89. Water Cooler, Pump and Motor 4 


a. ABNORMAL CONDITION. Water - cooler 
pump and motor do not Operate. 

b. PROBABLE CausEs. (1) Defective low pres- 
suretrol switch. 

(2) Defective pump motor and connections. 

(3) Defective water pump. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located. 

Nore. If the fan motor operates and the water pump 


remains inoperative, proceed with tests (2) and (3) below. 
If the fan motor does not operate, proceed with test (1) 


below. 

(1) Testing low pressuretrol switch. 
graph 87d(3). 

(2) Testing water-pump motor an é 
tions. (a) Remove the water-pump motor a-c in- 
put leads from terminals 4 and 7 of water-cooler 
terminal Block 10. 

(4) Check for continuity across the a-c input 
leads of the water-pump motor. If continuity is 
indicated, replace the water-pump motor starting 
capacitor located on the top of the water-pump 
motor. If no continuity is indicated, replace the 


See para- 


d connec- 


water-pump motor. 

( 3) Lesting water pump. 

Nore. The water pump should be tested only when the 
flapper valve on the water-cooler unit is in a downward posi- 
tion, indicating a lack of water pressure. Check the water 
level indicator. Check the water valves; they may be partly 


closed. 

(¢) Connect a hose to the upper petcock of the 
water pump. 

(>) Insert the free end of the hose into a pail 
or other receptacle, and start the water-cooler unit 
by shorting out the low pressuretrol switch. 

(c) Open the drain petcock on the water pump 
and note whether the water flows into the recep- 
tacle under pressure. If the water does not flow 
under pressure, repair or replace the water pump. 


90. Water Cooler, Panel Lamps 5-1, 5-2 


a, ABNORMAL CONDITION. Indicator Lamps 5» 


do not glow. 
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b, PROBABLE Causes. (1) Lack of a-c 
from the transmitter to the water cooler. 

(2) Defective lamp bulbs, 

(3) Defective sockets and connections, 

c. Test INSTRUMENT, Analyzer -153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located: i 


power 


Note. If one lamp only does not ; ‘ if 
(2) and (3) below, y does not glow, proceed with Steps 


(1) 1 eSHIN§ ac power from transmitter to 
water cooler. (2) Throw the transmitter circuit 
breaker to the ON position, 

(2) Check for a-c voltage indication across 
peeuels | and 2 of the water-cooler terminal 

lock 8. If no voltage indicat; is obtains 
7 é indicati 
g ation 1s obtained, 


check the a-c cable between the water cooler and 
the transmitter unit. 


(c) If a voltage indication js obtained, check 
for a voltage indication across terminals 1 and 5 
of water-cooler terminal block 10. Tf no voltage 
indication is obtained, check all connections 2 
tween terminal blocks 8 and 10. ; 

(2) Testing lamp bulbs. Replace the lamp 
bulb with a tested new bulb. If the lamp bulb 
does not glow, reinsert the original bulb into its 
socket. | ie 

(3) Testing lamp socket and connections. (a) 
Check the terminals of the lamp socket. Repair 
or replace any loose or broken connections. 

(4) Throw the transmitter circuit breaker to 
the OFF position. | 

(c) Remove the two leads from terminals ] 
and 2 of terminal block 8 connecting to terminal 
block 10. ca 

(7) Remove the lamp bulbs from | 
1, 5-1, and 5-2. 

(2) Check for continuity across the | 
socket terminals of the lamp socket under test 
with the lamp bulb in the socket. y 


with tl ? If no continuity 
is indicated, repair or replace the lamp socket 
under test. 


amp sockets 


al” p 


91. Water Cooler, Flapper Valve 


a. ABNORMAL CONDITION. (1) Water valves 
closed, or partly closed. 

(2) No water pressure due to a defective 
water pump. 

b, REMEDY. 
paragraph 89. 


Follow procedure outlined in 


Note. Check the water valves by turning counterclockwise 
as far as possible. Check the water level indicator, If the 
flapper valve is in the vertical position and the fan motor js 
heard operating, the flapper valve may be stuck or corroded 
Repair or replace the flapper valve, 
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92. Keyer, Blower 41 (fig. 44) does | 
0 


4. ABNORMAL ConpiTIon. Blower motor 
not Operate. 

b. PROBABLE Causxs ‘k of a-€ pow! 

| 3 2 Causes, (1) Lack ot ¢ 
to the blower motor. 

(2) Defective toggle switch 52. 

(3) Defective blower motor. 

¢. Test INSTRUMENT, Analyzer J-153-4- : 

d. REMEDY. Proceed with the following 
until a defect has been located: a 

(1) Testing for a-c power to blower motor 
(a) Depress the START button on the MA 0 
POWER switch. Throw the circuit breaket Y 
the ON position. Note whether the MAY 
POWER ON indicator lamp, green 43-1, . 
glowing. If the lamp does not glow, check th 
circuit breaker, : 

(6) If the indicator lamp glows, throw dl 
blower-motor toggle switch to the ON posttio® 
Note whether the blower-motor indicator JamP: 
blue 43-5, is glowing. If the lamp does a 
glow, check the blower-motor togele switch. 
the lamp glows, check the blower motor. | 

(2) Testing togele switch 52. (a) Depre® 
the STOP button on the MAIN POWER switch | 

(5) Remove the right side panel. Check the 
toggle switch terminals. Repair or replace any | 
loose or broken connections. ; 
_(c) Throw the toggle switch to the ON pos! — 
tion. Check for continuity across the uppet left | 
and lower left terminals of the toggle switch. 

NO continuity is indicated, repair or replace th¢ 
lower-motor toggle switch. | 

(3) Testing blower motor. (az) Depress the 
STOP button on the MAIN POWER switch. 
Check the blower-motor terminals. Repair or re- 
place any loose or broken connections. 

(2) Remove the a-c input leads from the 
blower-motor terminals. Check for continuity 
across the blower-motor input leads. If no cop- | 
tinuity is indicated, repair or replace the keyer 
blower motor. 


1€ 


93. Keyer Main Power On | 
Green 43-] 


a. ABNORMAL CONDITION, M AIN POWER 
ON indicator lamp does NI 


bh Pp not glow, 
= — — ti Y E e 5 £ Bal 
bulb. (1) Defective lamp 


(2 
( 
5 


) 
) 
4) 
) 


ndicator Lamp, 


Defective socket and connections. 


Detective circuit breaker and connections: 
Defective telay 46, 


Defective switch 511. 
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Rigure 44. Keyer BC-738-A, schematic. 





| 
~ . o | era Name of part and description ol a Name of part aod description 
oe LES SAA | a oe 
xx cM? OSlxx cl OS eee ae | g 
PR 3S Ee 1 Capacitor, 0.0002 pf, 600 volts, mica. 49 1 Potentiometer, 100,000 ohms. 
de a Dae 7 20 | Capacitor, 0.00035 uf, 600 volts, mica. 40 1 | Potentiometer, 250,000 ohms. 
— ey Cl. | 9) 8 3 10 | Capacitor, 0.001 pf, 600 volts, mica. 4] 1 Blower. 
* g 4 l Capacitor, 0.01 uf, 600 volts, mica. 42 4 | Jack, 2 contact, normally open. 
| 5 l Capacitor, 3-.03 wf, 600 volts, mica, 44 5 Pilot light, 125 volts, 6 watts, candelabra base 
6 § | Capacitor, 0.1 pf, 600 volts, paper. 44 2 | Meter, 0-6,000 volts. 
7 4 i | Capacitor, 0.1 wf, 1,600 volts, oil. 45 1 | Relay, time delay (30 seconds). 
) OUTPUT g 1 | Capacitor, 0.01 wf, §,000 volts, mica. 46 1 Relay (contactor), 2-pole make. 
TO xNTR 4 2 | Capacitor, 1.0 wf, 3,000 volts, Dykanol *’a,"’ 47 1 Relay (contactor), 4-pole make. 
‘ O 10 1 | Capacitor, 1.0 pf, 10,000 volts, inerteen. 48 1 | Relay (contactor), 1-pole make. 
| ll 2 Capacitor, 2-1 wf, 6,000 volts, inerteen. 49 1 | Relay (contactor), 2-pole break. 
8 ae == Go 1? 5 Capacitor, 2-8 pf, b-8 uf, 600 volts. 50 1 Switch, 6 pole, 3 position, 2 wafer, nonshorting. 
" 200.7. 13 I Resistor, 5,000 ohms, }4 watt. 51 2 Switch, start-stop. 
| = 14 4 | Resistor, 10,000 ohms, 14 watt. 52 1 | Switch, toggle, d.p.s.t., 2 amp, 250 volts. 
] s.c00n | 2.600% |i0n-isoma, | 1000-4. ee 15 l Resistor, 15,000 ohms, 4 watt. 53 1 Switch, 10 contact (selector). 
| 16 1 Resistor, 30,000 ohms, 14 watt. 54 1 | Circuit breaker, 5 amp, 20 amp. 
| 42-4 17 6 Resistor, 100,000 ohms, 44 wart. 55 1 Oscillator coil (special), 335 ohms. 
es) =U 18 1 Resistor, 200,000 ohms, 14 ware. 56 1 Choke, 10 h, 150 ma. 
(es (oes 514 PKEYER OuT?U1 19 9 Resistor, 2,000 ohms, 1 watt. 57 2 | Choke, 20 h, 300 ma. 
hs Le TEST HARE: 20 1 Resistor, 20,000 ohms, 1 watt. 58 1 | Transformer (filament), 7.5 volts, 12 amp, center 
= 21 5 Resistor, 50,000 ohms, 1 watt. tap. 
29 2 | Resistor, 2-3 megohm units. 59 1 | Transformer (filament), low capacity, special. 
23 2 Resistor, 200 ohms, 2 watts. 60 4 Transformer (filament), 2.5 volts, 10 amp, center 
24 ] Resistor, 20,000 ohms, 2 watts. tap. 
wy 25 1 | Resistor, 50,000 ohms, 2 watts. 61 1 | Transformer (power), primary 115 volts; second- 
26 ] Resistor, 100,000 ohms, 2 watts. | ary 800 volts at 200 ma, 5 volts at 3 amp, 
27 1 Resistor, 2,500 ohms, 10 watts. 6.3 volts at 5 amp. 
28 J Resistor, 5,000 ohms, 10 watts. 62 1 Transformer (plate), primary 105/110/115 volts; 
29 1 Resistor, 20,000 ohms, 20 watts. secondary 6,200 volts at 2 kva. 
40 1 Resistor, 1,000 chms, 20 watts. 63 1 | Transformer (auto), variable, 2 kva. 
31 1 Resistor, 50 ohms, 50 watts. 64 1 | Transformer (audio), primary 7,000 ohms, sec- 
32 » | Resistor, heater, 110 volts, 50 watts, screw base. ondary 500 ohms. | 
SESEES 33 1 Resistor, 10,000 ohms, 100 watts. 65 1 Terminal block (12 terminals). 
CIRCUIT BREAKER 34 1 Resistor, 100,000 ohms, 60 watts. 66 1 Socket, single round type (female). 
ay, 63) 35 2 Resistor, 2-5,000 ohms, 60 watts 70 1 Capacitor, 100 py, variable. 
36 4 Resistor, 4-25,000 ohms, 60 watts. 71 1 Capacitor, 1 pf, 5,000 volts, Dykanol. 
ae 37 dt Resistor, 4-25,000 ohms, 60 watts. 72 6 | Switch Ginterlock), solder lug terminals. 
38 5 Resistor, 27,500 ohms (2-10,000 ohms, 100 watts) 7 1 ‘| Resistor, 250,000 ohms, 1 watt. 
(1-7,500 ohms, 100 watts). 74 1 Resistor, 1 megohm, 25 watts. 
75 1 Resistor, 25,000 ohms, 2 watts. 
¥O2 —$—————_ _ 76 1 


Capacitor, 0.05 pf, 7,500 volts, oil filled. 
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Figure 44. Keyer BC-738-A, schematic. 


APPARATUS LEGEND FC 


Part Quantity Na 
No. | 

1 Capacitor, 0.00 

> | 20. | Capacitor, 0.00 
; 10 Capacitor, .00! 

| 4 | Capacitor, 0.01 

¥ } | Capacitor, 3.0. 
5 3 | Capacitor, 0.1 y 
e 1 | Capacitor, O.1p 
7 | 4 | Capacitor, 0.01 
8 2 Capacitor, 1.0 u 
5 |_| Capacitor, 1.00 
4 9 | Capacitor, 2-1) 
b lanes Capacitor, 2-8 | 
: 1 | Resistor, 5,000. 
; 4 | Resistor, 10,000 
ie 1 | Resistor, 15,000 
1 | Resistor, 30,000 
6 6 | Resistor, 100,00 
7 1 Resistor, 200,00 
ri 2 Resistor, 2,000. 
1 Resistor, 20,000 
= 5 _ | Resistor, 50,000 
> 4 Resistor, 2-3 m 
ss 1 Resistor, 200 of 
Be j | Resistor, 20,000 
25 1 Resistor, 50,000 
26 1 | Resistor, 100,00 
27 1 Resistor, 2,500 | 
28 1 Resistor, 5,000 | 
29 i) Resistor, 20,000 
1 | Resistor, 1,000: 
q 1 | Resistor, 50 of 
39 9 | Resistor, heater 
33 l Resistor, 10,000 
1 | Resistor, 100,0C 
34 4 Resistor, 2-5,0C 
35 4 Resistor, 4-25,( 
- 4 | Resistor, 4-25,C 
38 5 Resistor, 27,500 
(1-7,500 ohn 





¢. Test INSTRUMENT. Analyzer I-153—A. 

d. RemMepy. Proceed with the following test 
until a defect has been located. 

(1) Testing lamp bulb. (a) Remove the lamp 
bulb and replace with a tested new bulb. If the 
new lamp bulb does not glow, reinsert the original 
bulb into its socket. 

(2) Depress the START button on the MAIN 
POWER switch and throw the circuit breaker to 
the ON position. Throw the blower-motor toggle 
switch to the ON position and note whether the 
blower-motor indicator lamp (blue) glows. If 
the lamp glows, test the indicator lamp socket of 
lamp 43-1. If the lamp does not glow, test the 
circuit breaker and Relay 46. 

(2) Testing lamp socket and connections. (4) 
Depress the STOP button on the MAIN POWER 
switch. 

(4) Remove the right or left side panel. Check 
the terminals of the lamp socket. Repair or re- 
place any loose’ or broken connections. 

(c) Depress the START button on the MAIN 
POWER switch. Throw the circuit breaker to the 
ON position. Check for a voltage indication 
across the lamp socket terminals. If no voltage 
is Obtained, repair or replace the lamp socket. 

(3) Testing circuit breaker. (a) Depress the 
STOP button on the MAIN POWER switch. 
Check the circuit breaker terminals. Repair or 
replace any loose or broken connections. 

(4) The MAIN POWER switch must be in the 
OFF position. Throw the circuit breaker to the 
ON position. Check for continuity across the 
lower right and top terminals of the circuit 
breaker. If no continuity is indicated, check for 
continuity across the lower right and top right 
terminals. If no continuity is indicated, repair or 
replace the circuit breaker. 

(4) Testing relay 46. (a) Depress the START 
button on the MAIN POWER switch. Note 
whether the heater on indicator lamp, white 43-4 
stops glowing. If the lamp stops glowing, check 


‘the connections between relay 46 and the circuit 


breaker. If the lamp continues to glow, check 


relay 46. 

() Invert the relay panel. 

(c) Remove and tag the leads from the relay 
coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
replace the relay. Check the relay terminals for 
loose or broken connections. 

(5) Testing main power switch 51-1. 


paragraph 96d (1). 


See 


94. Keyer, Keying Voltage On Indicator 


Lamp, Red, 43-2 
a. ABNORMAL CONDITION. KEYING VOLT- 


AGE ON indicator lamp does not glow. 
6. PROBABLE Causks. (1) Defective lamp 


bulb. 
( 2) Defective lamp socket and connections. 


(3) Defective circuit breaker. 

(4) Defective relay 45. 

(5) Defective relays 47, 48. 

c. TEST INSTRUMENT. Analyzer I-153-A. 

d. Remeby. Proceed with the following tests 


until a defect has been located: 


Notr. Depress the START button of the MAIN POWER 
switch and throw the circuit breaker to the ON position. 
Depress the START button on the HIGH VOLTAGE switch. 
Turn the KEYING SUPPLY VOLTAGE CONTROL slightly 
Note whether the KEYING SUPPLY voltmeter 
If the meter shows an indication, proceed with tests 


clockwise. 
If the meter does not indicate, proceed 


indicates, 
(1) and (2) below. 
with tests (3) through (5) below. 


(1) Testing lamp bulb. See paragraph 93d 
fap. 


| (2) Testing lamp socket and connections. (a) 


- Depress the STOP button on the MAIN POWER 


switch. 
(2) Remove the right side panel. Check the 
terminals of the lamp socket. Repair or replace 
any loose or broken connections. 

(c) Remove and tag the leads from one of the 


lamp socket terminals. 

(7) With the lamp bulb in the socket, check 
for continuity across the lamp socket terminals. 
If no continuity is indicated, repair or replace the 


lamp socket. 

(3) Testing circuit breaker. 
93d(3). 
(4) Testing relay 45. (a) Remove the right 
side panel of the keyer unit. 

(4) Invert the relay panel and check the relay 
terminals. Repair or replace any loose or broken 


See paragra ph 


connections, 
(c) Check for continuity across the relay coil 


terminals. If no continuity is indicated, replace 
the relay. Check for continuity across the heating- 
element terminals of the relay. If no continuity 
is indicated, replace the relay heating element. 

(5) Testing relays 47 and 48. (a) Remove 
and tag the leads from the relay coil terminals. 

(>) Check the relay terminals, repair or replace 
any loose or broken connections. 

(c) Check the relay contacts for pitted or cor- 


roded conditions. 
89 
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(¢) Check for continuity across the relay coil 
terminals. If no continuity is indicated, replace 
the relay coil or the relay. 


95. Keyer, TRANSMITTER READY Indicator 
Lamp, Amber 43-3 
a. ABNORMAL CONDITION. —TRANSMITTER 
READY indicator lamp does not glow. 
6. PROBABLE Causes. (1) Defective lamp 


bulb. 
(2) Defective lamp socket and connections. 


(3) Defective interlock circuit and switches in 


the transmitter. . 

(4) Defective relay 10 in transmitter. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located: 

Note. Notice whether the keyer HIGH VOLTAGE ON 
indicator lamp (red) glows. If the lamp glows, proceed with 
the tests (1) and (2) below. If the lamp does not glow, 
proceed with tests (3) and (4) below. 

(1) Testing lamp bulb. See patagraph 93d (1). 

(2) Testing lamp socket and connections. (a) 
Depress the STOP button on the MAIN. POWER 
switch. 

(2) Lower the filament current of the trans- 
mitting tubes to 50 amperes. 

c) Remove the right panel of the keyer unit. 
Check the lamp socket terminals. Repair or re- 
place any loose or broken connections. Check 
for continuity across the lamp socket terminals 
with the bulb in the socket. If no continuity is 
indicated, repair or replace the lamp socket. 

(3) Testing interlock circuit and switches, (a) 
Shut down the transmitter unit. 

(4) Remoye the fuse supplying the keyer unit 
with a-c power from the distribution panel or 
power panel. ? 

(c) Remove the transmitter-keyer interlock 
leads from terminals 3 and 4 on the keyer ter- 
minal block 65. Connect the two free ends of 
the leads together. 

(d) Remove the bottom right panel of the 
transmitter unit. Check for continuity across 
terminals 3 and 4 of the transmitter terminal 
block 24-1. If no continuity is indicated, check 
the transmitter-keyer interlock cables for an open- 
circuited condition. Repair or replace cables if 
they are found defective. 

(e) Check for continuity across terminals 1 
and 4 or the keyer terminal block 65. If no con- 
tinuity is indicated, check the leads between the 
terminals and the lamp socket for loose or broken 
connections. 


90 





(f) Connect a jumper across terminals 1 and | 
2 and across terminals 2 and 3 of transmitter 
terminal block 24-2. Check for continuity actos 
terminals 1 and 11. If no continuity ts indicated, 
check each of the interlock switches, 1 through 
10, for an open-circuited condition. 

(4) Testing relay 10 in transmitter unit. (a) 
Remove the glass cover from the relay unit. — 

(4) Disconnect the leads from one terminal 
of the relay coil. Check for continuity across the 
relay coil terminals. If no continuity 1s indicated, 
repair or replace the relay. Check the relay co™ 
tacts for a pitted or corroded condition. 


96. Keyer, HEATER ON Indicator Lamp, 


White, 43-4 


a. ABNORMAL Conpition, HEATER ON i 
dicator lamp does not stop glowing when the 
START button of the MAIN POWER switch 1s 
depressed. 

6b. PROBABLE CAUSES. (1) Defective MAIN 
POWER switch 51-1, 

(2) Defective interlock switches 72 (1-6). 

(3) Defective relay 46. 

(4) Defective relay 49, 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 

Note. Depress the START button of the MAIN POWER 
switch. Note whether the relay 46 was heard closing. ‘Throw 
the circuit breaker to the ON position. Note whether the 
MAIN POWER ON indicator lamp, green, is glowing. , 
the relay was heard closing and the indicator lamp is glow!%& 


omit steps (1), (2), and (3) below and check relay 49, SYP 
) below. 


(1) Testing MAIN POWER switch. (a) Re 
move the a-c power to the keyer unit at the dis- 
tribution panel. 

(b) Remove the left panel from the keyer unit. 
(c) Remove the rear cover from the MAI 
POWER switch and check the switch terminals. 
Repair or replace any loose or broken connections. 

(d) Check for continuity across the left top 
and bottom terminals of the switch. If no com 
tinuity is indicated, repair or replace the wire 
Jumper tn the switch. Check for continuity across 
the right top and bottom terminals with the 
START button of the switch depressed. If no 
continuity is indicated, repair or replace the 
switch. 

(2) Testing interlock switches. (a) Check 
the terminals of the interlock switches. Repaif 
or replace any loose or broken connections. 

(b) Check for continuity across the terminals 
of the interlock switches with the interlock switch 





a) 
ee 
® * 

- ‘ 


button depressed. Test each switch individually. 
If no continuity is indicated, repair or replace the 
switch under test. 

(3) Testing relay 46. (a) Remove the right 
side panel and invert the relay panel. 

(4) Remove one of the leads from the relay 


coil terminals and check for continuity across the 
relay coil terminals. If no continuity is indicated. 
repair or replace the relay. Check the relay ter- 
minals and contacts. Repair or replace any loose 
or broken connections. 


97. Keyer, BLOWER Indicator Lamp, Blue 
43-5 

a. ABNORMAL CONDITION. BLOWER indi- 
cator lamp does not glow when the BLOWER 
toggle switch is thrown to the ON position. 

b. PROBABLE Causes. (1) Defective lamp 
bulb. 

(2) Defective lamp socket and connections. 

(3) Defective toggle switch 52. 

(4) Defective circuit breaker. 

c. Test INSTRUMENT. Analyzer I-153—A. 

d, RemMeDy. Proceed with the following tests 
until a defect has been located. 

Nott. Depress the START button on the MAIN POWER 
switch and throw the circuit breaker to the ON position. 
Throw the BLOWER toggle switch to the ON position. Note 
whether the blower is operating, If the blower is operating, 
proceed with the tests (1) and (2) below. If the blower is 
not operating, proceed with tests (3) and (4) below. 

(1) Testing lamp bulb, Remove the lamp 
bulb and replace with a tested new bulb. If the 
new bulb does not glow, reinsert the original bulb 
into its socket. 

(2) Testing lamp socket and connections. (a) 
Remove the right side panel of the keyer unit. 

(4) Check the lamp socket terminals. Repair 
or replace any loose or broken connections. 

(c) Remove and tag the leads from one of 
the socket terminals. 

(2) With the lamp bulb in the socket and the 
toggle switch in the OFF position, check for con- 
tinuity across the lamp socket terminals. If no 
continuity is indicated, repair or replace the lamp 
socket. 

(3) Testing toggle switch. See paragraph 92d 

2 


(4) Testing circuit breaker. See paragraph 
93d(3). 


98. Keyer, Keying Supply Voltmeter 44-1, 
Reading Too Low 

a. ABNORMAL CONDITION. Keying supply 

voltmeter indicates a voltage lower than 5,000 





volts when the KEYING SUPpLy VO 
L 
CONTROL is set to the division Haat nated 
the Equipment Performance Log. y 
5b, PROBABLE CAUSES, 
tubes 866. SES. (1) Defective rectifier 
(2) Defective filament transformers 60 ( 2-3) 
c. Test INSTRUMENT. Analyzer [-1 53—A, 
d. RemMeDY. Follow the procedure outlined in 
paragraphs 104 and 105, 


99. Keyer, Keying Supply Voltmeter 44-] 
No Reading r 

a. ABNORMAL CONDITION. 
voltmeter reads zero. 

b, PROBABLE CAUSES. 
and connections. 

(2) Defective meter multipliers 22-1. 

(3) Defective rectifier tubes 866—A. 

(4) Defective filter capacitors 10 and 11 (1-2). 

(5) Defective chokes 57 (1-2). 

(6) Defective filament transformers 60 (1-3). 

(7) Defective plate transformer 62. 

(8) Defective autotransformer 63. 

c. TEST INSTRUMENT. Analyzer J-153—A. 

d. REMEDY. For tests (3) through (8) follow 
procedure outlined in paragraphs 104 and 105, 


Keying supply 


(1) Defective meter 


Note. Place the keyer unit in operation. Turn the keyin 
voltage control slightly clockwise. Note whether the BIAS 
VOLTAGE meter indicates normally; if the BIAS VOLTAGE 
meter indicates normally, proceed with tests (1) and (2) 
below. If the above-mentioned conditions are Meas; pro- 


ceed with tests (3) through (8) below, 


(1) Testing meter and connections. (2) Re. 
move the right panel from the keyer unit, 

(o) Check the connections at the meter termj- 
nals. Repair or replace any loose or broken con- 
nections. 

(c) Remove and tag the leads from one of 
the meter terminals. 

(d) With the analyzer set to the 600,000-ohm 
range, check for continuity across the meter termj- 
nals. If no continuity indication is obtained, 
repair or replace the meter. 

(e) Check the meter bypass capacitor, 2-1 for 
a shorted indication. Replace if shorted. 

(2) Testing meter multipliers. Remove the 
meter multipliers from their terminals. Check 
for continuity across the meter-multiplier termi- 
nals. If no continuity indication is obtained, re- 
place the meter multipliers. Check the meter- 
multiplier terminals. Repair or replace any de- 


fective connections. 
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100. Keyer, Bias Voltmeter 44-2 


CONDITION. Bias voltmeter 


a. ABNORMAL 
reads zero. 

b, PROBABLE CAUSES. 
and connections. 

(2) Defective meter multipliers 22-2. 

c. Test INSTRUMENT. Analyzer I-153-A. 

Note. To test the meter and meter multipliers see para- 
graph 994(1) and (2). If tests (1) and (2) are normal, see 
paragraph 102. 

101. Keyer, Testing High-Voltage Power Sup- 
ply (fig. 45) 

4, CHoKes. Apply test prods between the out- 
put side of Choke 57-2 and the center tap of fila- 
ment transformer 60-1. Check for a continuity 
indication. If an infinite resistance indication Is 
obtained, check chokes 57-1 and 57-2 for an 
open circuit. 

h, Resistors 33 AND 38. (1) Apply test prods 
between the plate of the first 450TH and the 
plate of the second 450TH. 

(2) Normal resistance is 37,000 ohms. 

(3) If an infinite resistance indication is ob- 


(1) Defective meter 


A-C INPUT 


TO RELAY 47 
TO CIRGUIT 
BREAKER 54 






62 


Figure 45. 
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tained, check Resistors 33 and 38 for an open 
circuit. 

(4) If the resistance indication obtained is be- 
low normal, check resistors 33 and 38 for 4 
shorted condition. 

c. REsIstors 31 AND 35. (1) Apply test prods 
between the center taps of filament transformers 
58 and 59. 

(2) Normal resistance is 10,500 ohms. 

(3) If an infinite resistance indication is ob- 
tained, check resistors 35 and 31 for an open 
circuit. 
| (4) If the resistance indication obtained 1s be- 
ow normal, check resistors 35 and 31 for a 
shorted condition. 

d, RESISTORS 22-1 AND 22-2. (1) Remove 
one of the meter-multiplier units 22-1 and 22-2 
from each meter circuit. 

(2) Apply test prods between the high side 
of capacitor 11-1 and ground. 

Nore. Potentiometer 3 : e axi 
clockwise position for ee be: tone a 

(3) Normal resistance is 150,000 ohms. 

(4) If an infinite resistance indication. 1s ob- 


TO 450TH STAGE 
57-| S721) 


_ 











TO 450TH STAGE Y¥B- 
TL 30914 


Keyer BC-758-A, schematic of high-voltage power supply. 





tained, check resistor unit 37 for an open circuit 
in one of the resistors. 

(5) If a resistance indication of 200,000 ohms 
is obtained, check Potentiometer 39 and the re- 
sistor units 36 for an open circuit. 

(6) If the resistance indication obtained is be- 
low normal, check potentiometer 39 and resistor 
units 36 and 37 for a shorted condition. 

(7) If a shorted indication is obtained, check 
capacitors 11-1, 11-2, and 10 for a shorted con- 
dition, 

é. CAPACITOR 76. 
citor from the circuit. 

(2) Apply test prods across the terminals of 
the capacitor and check for a shorted indication. 
Observe polarity of the ohmmeter test prods. If 
a shorted indication is obtained, capacitor 76 has 
a short circuit and must be replaced. 

f. Resisror 74. (1) Apply test prods across 
terminals of resistor 74. 

(2) Normal resistance is 1 megohm. 

(3) An infinite resistance reading indicates 
that resistor 74 has an Open citcuit and must be 
replaced. 


(1) Disconnect the capa- 


TO 6L6 PULSE Amp 
450TH 










~ 27,5000, 





TO H.V.POWER SUPPLY 57-2 AND II-2 


g. Resistor 75. (1) Apply test prods between 
resistors 74 and 75 to ground. 

(2) Normal resistance is 25,000 ohms. 

(3) An infinite resistance reading indicates 
that resistor 75 has an open circuit and must be 
replaced. If a shorted indication is obtained, 
check the keyer test output jack for a shorted 
condition. 

/,, CAPACITORS 2—1 AND 2-2. 

Nore. The capacitors should be removed from the meters 

and tested individually whenever they are suspected of having 
a short circuit. This may be indicated by failure of the meter 
to register. 
Apply test prods across the terminal of the capa- 
citors under test and check for a shorted condi- 
tion. If a shorted indication is obtained, capacitor: 
must be replaced. 

7, PRIMARIES OF FILAMENT TRANSFORMERS 58 
AND 59. (1) Disconnect one of the primary 
leads of the transformers and apply test prods 
across the primary terminals of, the transformer. 
Check for a continuity indication. If an infinite 
resistance indication is obtained, the primary 
winding of the transformer has an open circuit. 
If no repair can be made, replace the transformer. 







PULSE = 
OUTPUT TO XMTR. 


TO PLATE OF 
666 RECTIFIER TUBES VI AND V2. 
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Figure 46. Keyer BC-758—A, schematic of 450th stages. 


93 






~ i  ——e 
———— eee a 


 =_— —_ 





£ : 
== ac 





(2) Remove the 450TH tubes from thetr 
sockets. Apply test prods across the secondaries 
of transformers 58 and 59 in turn. Check for 
continuity. If an infinite resistance indication 1S 
obtained, the secondary winding of the trans- 
former under test is open. If no repair can be 
made, replace the transformer. 

Nore. While checking the output of the autotransformer 
for continuity, rotate the rennet control arm (keying 
voltage supply) from zero to maximum. Failure to obtain a 


variable indication on the ohmmeter is an indication that the 
rotating arm of the autotransformer is defective. 


102. Keyer, Testing 450th Final Amplifier 
Stages (fig. 46) 

ad. CAPACITORS 9-1, 9-2, AND 71. 

Note. Before a resistance test of the final amplifier stage 
is made, the resistance of the capacitors must be tested, 

(1) Using a shorting tool, discharge the 
capacitors. . 

(2) Disconnect from the circuit one side of the 
capacitor under test. 

(3) Apply test prods across the terminals of 
the capacitor and check for a shorted indication. 
If a shorted indication is obtained, the capacitor 
has a short circuit and must be replaced. 

6. Resisror Network. (1) Apply test prods 
between the grid of the first 450TH and the grid 
of the second 450TH. 

(2) Normal resistance is 250,000 ohms. 

38 If an infinite resistance indication is ob- 
tained, check resistors 25, 34, and 26 for an open 
circuit. 

(4) If the resistance indication obtained is be- 
low normal, check resistors 25, 34, and 26 for a 
shorted condition. 

¢, AUTOTRANSFORMER 63. (1) Disconnect 
the leads from the autotransformer terminals. Tag 
the leads. 

(2) Apply test prods across the input terminals 
of the transformer and check for a continuity in- 
dication. An infinite resistance reading indicates 
that the primary or input winding of the auto- 
transformer has an open circuit. If no repair can 
be made, replace the transformer. 

(3) Apply test prods across the output ter- 
minals of the autotransformer. Check for a con- 
tinuity indication. An infinite resistance reading 
indicates that the output winding of the auto- 
transformer has an open circuit. If no repair can 
be made, replace the transformer. 

d. RECTIFIER TUBES 866. (1) Remove the 
four 866 Rectifier Tubes from their sockets. 

(2) Apply test prods across the filament ter- 
minals of each tube and check for continuity. 
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Check each tube individually. If an infinite te 
sistance indication is obtained, the filament ele- 
ment of the tube under test has an open circutt 
and the tube must be replaced. 

eo, FILAMENT TRANSFORMERS 60-1, 60-2, AND 
60-3.. (1) With the 866 Rectifier Tubes f¢ 
moved from their sockets, apply test prods to the 
flament terminals of the tube sockets and check 
for continuity. Check each tube socket individu: 
ally. If an infinite resistance indication ts obtained 
at the socket filament terminals, check for an 
open circuit in the filament transformer corres 
ponding to the tube socket. | 

(2) Disconnect one side of the primary 
ing of filament transformers 60-1, 60-2, and 
60-3. Check for a continuity indication. If no 
continuity indication 1s obtained, the primety 
winding of the filament transformer under test 
has an open circuit. If no repair can be made, 
replace the transformer. . a: 

f. PLATE TRANSFORMER 62. (1) Apply tes 
prods across the secondary terminals of the trans- 
former. Check for continuity only. | 

(2) An infinite resistance reading im 
that the secondary winding of the plate 
former has an open circuit. If no repair cam Pe 
made, replace the transformer. | 

(3) Disconnect one of the a-c input leads 
the primary terminals of plate transformer 62. : 

(4) Apply test prods across the primaty te : 
minals of the plate transformer. Check for a a 
tinuity indication. An infinite resistance fea ne 
indicates that the primary winding of the plate 
transformer has an open circuit. If no repait can 
be made, replace the transformer. 


wind- 


clicates 
trans- 


from 


103. Signal Tracing Keying Unit | 
a. Test INstRUMENT. Cathode-ray Oscillo- 
scope I-134—-A; Test Cord CD-719. 


: ; ' . ty one 
Nore, The purpose of this test is to isolate defects to 0 


ene stage within the keyer unit. When the defect has 


5 « pacictance measure 
een traced to a particular stage, a voltage or resistance en 
ment test of that stage is made to locate the defective 


ponent part. 

b. PRELIMINARY Test. The following test 
will sectionalize the defect to either the low- OF 
high-voltage state of the keyer unit: 

(1) Remove the high voltage from the keyet 
and rectifier units. 

(2) Remove the right ot left side panel. 

(3) Throw the keyer CIRCUIT BREAKER 
and the MAIN POWER switch to the ON post 


tion, 
(4) Turn the selector switch to the internal 
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Figure 47. Keyer BC-578—A, schematic of voltage power supply. 


position. The selector switch should be left in 
this position for all tests, 
Nore. On some models of the keyer unit, it will be neces- 
belie short the uae switches where panels are removed 

fe power can be applied to the low-voltage stages. 

(5) Check low-voltage power supply (fig. 47). 

(6) Check for a normal waveform indication 
between the plate (tube prong 3) of the 6L6 
pulse-amplifier output tube and ground. If no 
waveform indication is obtained, the trouble has 
been traced to the low-voltage stages. 

(7) If a normal waveform indication is ob- 
tained, check for a waveform indication between 
the grid of the first 450TH tube and ground. 


Nore. No high voltage is necessary for this test and should 
be kept off. 

(8) If no waveform indication is obtained, 
check coupling capacitor 8. 

(9) If a normal waveform indication is ob- 
tained, the trouble has been traced to the high- 
voltage amplifier stage provided that no wave- 
form indication was obtained when the keyer 
unit was tested for pulse output. 

c. TESTING THE OSCILLATOR STAGE (fig. 48). 
(1) Check for normal waveform indication be- 
tween the screen grid (tube prong 4) and ground, 

2) If no waveform indication is obtained, test 
the oscillator tube and stage. 
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Keyer BC-758-A, oscillator stage. 








d. TESTING THE SYNC. AMPLIFIER STAGE (fig. 
49). (1) Check for normal waveform indica- 
tion between the control grid (tube prong 5) and 
ground. If no waveform indication is obtained. 


check coupling capacitor 6-5, and stage. 


AF~—IW 


JACK 
WAVE FORM 
PRONG 5 





PRONG 5 





6F6 


(2) Check for a normal waveform idication 
between the plate (tube prong 3) and ground. 
If no waveform indication is obtained, test the 
tube and stage. 
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Figure 49. Keyer BC-758-A, sync. amplifier stage. 
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é. TESTING THE SQUARE-WAVE GENERATOR 
STAGE (fig. 50). (1) Check for normal wave- 
form indication between the control grid (tube 
prong 5) and ground. If no waveform indication 
1s obtained, check coupling capacitor 7 and stage. 


T 
TO 
SYNG AM 
; 6F6 
i7-2 





PRONG 3 
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2) Check for normal waveform indicat\), 
between the plate (tube prong 3) and groung 
If no waveform indication is obtained, test ty. 


tube and stage. 
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Figure 50. Keyer BC—758-A, square-wave generator stage. 














jf. TESTING THE PuLse SHAPER STAGE (fig. 
51). (1) Check for normal waveform indica- 
tion between the control grid (tube prong 4) and 
ground. If no waveform indication is obtained, 
check coupling capacitor 1, variable capacitor 70, 








TO ~—_fj 


SQUARE WAVE 
CENERATOR 
6F6 


250,000, 


WAVE FORM 
PRONG 4 


30,0002 


and the stage. 

(2) Check for normal waveform indication 
between the plate (tube prong 8) and ground. If 
no waveform indication is obtained, test the tube 


and stage. 
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Figure 51. Keyer BC-758- 
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g. TESTING PULSE AMPLIFIER STAGE OF6 (fig. check coupling capacitor 6-3 and stage. 
a ’) CGE SOR HOHaI ayeronn Gea (2) Check for normal waveform indication be 
tion between the control grid (tube prong 5) and tween the plate (tube prong 3) and ground. If 
ground. If no waveform indication is obtained, no waveform is obtained, test the tube and stage. 
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Figure 52. Keyer BC—758-A, pulse am plifier siape. 
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h. TESTING 6L6 PULSE AMPLIFIER OUTPUT 
STAGE (fig. 53). (1) Check for normal wave- 
form indication between the control grid (tube 
prong 5) and ground. If no waveform indication ts 
obtained, check coupling capacitor 6-4 and stage. 
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Figure 53. Keyer BC-758-A, pulse amplifier output stage. 
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(2) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 
no waveform indication is obtained, test the tube 
and stage. 
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i, TESTING 6L6 SyNc. SINE-WAvE Output 
STAGE (fig. 54). 


Norse. ‘This stage should be tested especially when no wave- 
form indication was obtained when testing the oscillator stage. 
Do not omit this stage when signal tracing even though it 
may seem that this stage has no direct relation to the preceding 
stages. 


1) Check for normal waveform indication be- 
tween the control grid (tube prong 5) and ground. 
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If no waveform indication is obtained, check 
coupling capacitor 6-2 and stage. sca he 

(2) Check for normal waveform indication : 
tween the plate (tube prong 3) and groun® be 
no waveform indication is obtained, test the ™ 
and stage. 

(3) Check for normal waveform indication at 
the a-£ output jack. If no waveform indication * 
obtained, check the jack circuit. 
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Figure 54.- Keyer BC-758—Ay sync. sine-wave output stage. 
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Figure 55. Antenna Position Control MC-298-A, schematic (with Control Unit BC-101 1-A). 
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Figure 56. Antenna Position Control MC-298-A, schematic (with Control Unit BC-1011-B) 
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Figure 58. Antenna Position Control M:-298-B, schematic (with Control Unit BC-1011-B), 
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APPARATUS LEGEND FOR CONTROL UNIT BC-IOII-A 


$.c. TYPE | 
lal 





MOTOR (SYNCHRO) S-F 
GENERATOR (SYNCHRO) 6-G 


SWITCH , TWO WAY, LEVER 

SWITCH, TWO WAY, LEVER 

SWITCH, TWO WAY, LEVER 

SWITCH, MICRO, NORMALLY OPEN 

SWITCH, RATCHET SOLENOID, REVERSING 
SWITCH, TOGGLE, 3AMP 250 VOLT 
|RESISTOR 1000 OHMS, 50 WATTS 
RESISTOR 100 OHMS i100 WATTS 
|RHEOSTAT 2000 OHMS, 600V, 106 AMP 


TERMINAL STRIP, 7 TERMINAL 


‘TERMINAL STRIP 4 TERMINAL 
LIGHT, DIAL, MAZDA, 6W.,120V.,, 


MANUFACTURER'S TYPE NO.AS.SPEGIFIED BELOW,| ASSEMBLED ON 


DWG. NO. 





| ARMA CORPORATION 
ARMA CORPORATION 
MOTOR, DC.,1/90 HP, 288O RPM SHUNT WOUND|WESTINGHOUSE ELECT & MFG.CO. STYLE NO.957909 
DONALD P. MOSSMAN ING., SIMILAR TO SERIES NO. 4101 
DONALD P MOSSMANINC., SIMILAR TO SERIES NO.4101 
DONALD P MOSSMAN ING., SIMILAR TO SERIES NO. 4101 
MICRO SWITCH GORP 
GENERAL CONTROL CO. 
BRYANT ELECTRIC CO. 
OHMITE MFG. CO: 
OHMITE MFG.CO. 
OHMITE MFG.CO. 
HOWARD B. JONES 
HOWARD 8. JONES 
WESTINGHOUSE ELECT. &MFG.CO, 


MKD MODEL I-A 
MK IT,MODEL I-A 


CAT. NO. SI4I-A 
CAT. NO. 0572 
CAT. NO. O960 
MODEL P ,SPEC.NO. 9584 


ace NO. S-6 
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Figure 60. Control Unit BC-1011-B, schematic. 
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Figure 60. Control Unit BC-1011-B, rebematte. 
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APPARATUS LEGEND FOR MOTOR GENERATOR MG-32-A 


a MANUFACTURER'S CATALOG NO. OR TYPE NO. 
DESCRIPTION AS SPECIFIED BELOW, OR EQUAL 












ITEM|SS. TYPE 
| NO. 


ASSEMBLED ON 
| OWG. NO. | ITEM 












Ql . : 
REQ.) 


GENERATOR, SYNCHRO-DIFFERENTIAL 6-0G AANA CORP. Mx VY MODEL } 
TRANSFORMER | WESTINGHOUSE ELECTRIC A MFG. CO. STYLE # 12318e2 
| RESISTOR 25 OHMS 75 WATT OHMITE MFG. CO. CAT. # O772 
GENERATOR,D.C., 0.3 K.W. 125V. SELF-EXCITED WESTINGHOUSE ELECTRIC & MFG. CO. STYLE § 1200927 
| RESISTOR 32.5 OHMS 200 WATT | WARD LEONARD ELECTRIC CO, STYLE A CLASS J 


GENERATOR,D.C., 0.5 K.W. 250V. SHUNT-WOUND 
MOTOR, A.Ce, 3 PHASE, 60 CYCLE, 208V. 1¢ H.P. 
HOTOR,A.C.,45 VOLTS, 60 CYCLE, 1/750 HR, 3850 RPM 
SILVERSTAT RESISTOR 6 TO 590 OHMS 

CAPACITOR, 5 MFD, 165V. 60 CYCLES 

TERMINAL STRIP, 6 TERMINAL 

TERMINAL STRIP, 7 TERMINAL 


WESTINGHOUSE ELECTRIC 5S MFG. CO. STYLE # 1200927 
WESTINGHOUSE ELECTRIC & MFG, CO. STYLE @ 1200927 
WESTINGHOUSE ELECTRIC & MFG. CO. STYLE # 1251766 
WARD LEONARD ELECTRIC CO., WEMCO STYLE @ 1231459 
CORNELL DUBILIER CO. CAT. # KLAZ050 
WESTINGHOUSE ELECTRIC & MFG. CO. STYLE @ 5u22u6 
WESTINGHOUSE ELECTRIC & MFG. CO. STYLE # 1231596 
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104. Control Unit BC—-1011—A or BC-1011-B 


Panel Lamps 
a. ABNORMAL CONDITION. Panel lamps do 


not light with DIAL LIGHT toggle switch is 


turned on. 

Nore. On Control Unit BC-1011-B, lamps are controlled 
by knob labeled LIGHT CONTROL. 

b. PROBABLE CaAuSES. (1) Defective lamp 
bulb. 
(2) Defective socket or connections. 

(3) Defective toggle switch. 

4) Defective ON-OFF switch on Control 

Unit BC-1012—A or BC—1012-B. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located: 


Note. If one lamp lights and the other does not, the trouble 
is in the bulb, socket, or wiring of the lamp affected. 


(1) Testing light bulb. Remove the lamp 
bulb and replace with a tested new bulb. If the 
new bulb does not light, replace the original bulb 
in the socket. 

(2) Testing lamp socket. (a) Remove the 
side panel of Control Unit BC—1011-—A. 

(>) Check the socket terminals. Repair or re- 
place any broken connections. 
 (c) Remove and tag the leads from one of the 
socket terminals. 

(7) With bulb in the socket and toggle switch 
in OFF position, check for continuity across the 
socket terminals. If no continuity is indicated, re- 
yair or replace the socket. 

(3) Checking toggle switch. (a) Remove vol- 
tage by turning off power to the unit at switch on 
Control Unit BC-1012—A or BC-1012-B. 

h) Check the toggle switch connections and 
check for continuity across the switch with it in the 
ON position. If there is no continuity, repair or 
replace the switch. 

(4) Checking On-Off switch. 
power at the power panel. 

hb) Remove front panel of Control Unit BC- 
1012-A or BC-1012-B. 

c) Check the switch connections and check for 
continuity across the switch with the switch in the 


ON position. 
(d) Make any repairs or replacement neces- 


(a) Remove 


sary: 

105. Control Unit BC-1011-A, 
Lamp (Red) (fig. 59) 

a. ABNORMAL CONDITION. Indicator lamp 

does not glow when MANUAL AND RATE- 


Indicator 





MANUAL switch is in the MANUAL AND 
RATE position. 

b. PROBABLE CAUSES. 
bulb. 

(2) Defective socket. 

(3) Defective switch SW-194, 

(4) Defective ON-OFF switch. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. REMEDY. -Proceed with the following tests 
until a defect has been located. : 

(1) Testing light bulb. Remove the lamp bulb 
and replace it with a new tested bulb. If the new 
bulb does not light replace the original one in the 
socket, 

(2) Testing socket. (a) Remove side panel 
of Control Unit BC-1011—A. 

(4) Check the socket terminals. Repair any 
loose or broken connections. 

(c) Check the socket for continuity with the 
voltage off and the bulb in the socket. 

(4) If no continuity is indicated, repair or re- 
place the socket. 

3) Checking toggle switch. See paragraph 
Hotty § togg ¢e paragrap 

(4) Testing ON-OFF switch. See patagraph 

104d (4). 


106. Motor Generator MG-21 (fig. 61) 


Note. The component parts of Motor Generator MG—32—A 
are Gyrostat MG—392, Motor Generator MG—21, and Resistors 
RS—289, When mounted on Trailer K-22—B, these components 
are treated individually. When used in the fixed installation, 
they are treated as one unit Motor Generator MG-32—A. 


d. ABNORMAL CONDITION. Motor generator 
set does not start when the ON-OFF switch on 
Control Unit BC-1012—A or BC-1012-B is turned 
to ON position. 

b. PROBABLE Causgs, 
Motor Generator MG—21. 

(2) Defective ON-OFF switch on Control Unit 
BC-1012—A or BC-1012-B. 

(3) Defective a-c induction motor. 

¢. Tist INSTRUMENT. Analyzer I-153—A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located, | 

(1) Checking wiring of motor generator MG- 
21, (a) Check for presence of alternating current 
at the terminals of the induction motor. 

(4) If alternating current is not present at the 
motor terminals, check for loose connections or 
broken wiring in the circuit. 

(2) Checking ON-OFF switch. See paragraph 
104d (4). 

(3) Checking induction motor. (a) If induc- 
tion motor will not start and the proper alternat- 
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(1) Defective light 


(1) Defective wiring to 
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ing current is available at the motor terminals, the 
motor generator set should be replaced with the 
spare unit. Ordinarily, the repair of an induction 
motor should not be attempted by the radar tech- 
nician. 

(4) Before disassembly of the set, permission 
must be obtained from the officer in charge. 


Nore. Voltage used by the induction motor is 3-phase, 208- 
volt. 


107. Control Unit BC—1011—A or BC-1011-B, 
Indicator Dials 


d. ABNORMAL CONDITION. Indicator dials do 
not rotate when motor generator set is started. 

b. PBOBABLE Causes, (1) Defective wiring in 
Selsyn system. 

(2) Defective Selsyn motor or Selsyn generator. 

¢. Test INSTRUMENT. Analyzer I-153—-A. 

d. Remepy. Proceed with the following tests 
until a defect has been located: 

(1) Checking wiring in Selsyn system. (a) 
Check a-c voltage at terminals in junction boxes 
and terminal strips until a defect is localized. 

(b) If defective wiring is discovered, make any 
necessary repairs. 

(2) Checking Selsyns. (a) Make a voltage 
check at the terminals of the Selsyn. 

(4) Remove and tag leads to Selsyn terminals, 

(c) Check continuity between Selsyn terminals. 
Remove and replace Selsyn if an internal open 
circuit is indicated. 

Note. Do not take apart or attempt any internal repair on 


a Selsyn unit unless permission of the officer in charge has 
been obtained. 


108. Antenna System 


a. ABNORMAL CONDITION. Antenna does not 
rotate when rate control rheostat is energized. 

5, PROBABLE Causgs, (1) Defective rate con- 
trol rheostat. 

(2) Defective rate control motor. 

3) Defective d-c exciter. 

‘a3 Defective Selsyn control system. 

(5) Defective Silverstat in Gyrostat MC-392. 

(6) Defective d-c generator. 

(7) Defective antenna drive motor. 

(8) Defective antenna drive mechanism. 

c, Tesr INSTRUMENT. Analyzer I-153—A. 

d. RemeDy. Proceed with the following tests 
until a defect has been located. 

(1) Checking rate control rheostat (fig. 59). 

Nore. Try both hand and foot controls. If the antenna 


rotates, when either control is used, the trouble has been 
localized to the other rheostat circuit. 


(a) Check wiring between the rate control 
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rheostat and the rate control motor, including 
switches in the circuit. ¢ 

(2) Make sure that the contactor arm, is mak 
ing a good contact on the rheostat. 

(¢) Make a resistance measurement of the 
rheostat. 

(7) Make any necessary repair or replacement. 

(2) Testing rate control motor (fig. 59). (a) 
Measure d-c voltage present across the field of the 
rate control motor. It should be approximately 
50 volts, 

(4) If the voltage is wrong, check variable 
series resistors 10 and 11. Adjust the resistance, 
if necessary. 

(¢) Check condition of motor brushes and beat 
ings. Replace or clean brushes if necessary. If 
bearings are worn, replace the motor. | 

(¢) If no voltage is present, check the d-¢ & 
citer in Motor Generator MG-21. See test ( 3), 

( e) If rate control motor is operating propetl 
check the transmission gears to synchro-generate® 
6G. 

(3) Testing d-c exciter (fig. 61). 

Nore. The d-c exci atileelecoliaks the Wheat: 
sets Of fi, te conta mate and te 
_ (4) Check the output voltage of the excite 
This should be 118~1 42 volts. 

(2) If the correct voltage is present, check the 
wiring and connections of all output circuits. 

(c) Check the condition of brushes. Clean o 
replace, as the condition requires, Brushes should 
be replaced if they are worn to half their origi™ 
length. 

| (d) If voltage is not present, replace the & 
citer unit. 

(4) Testing Selsyn control system, See pare 
Staph 107d(2). x 

(5) Testing silverstat in Gyrostat MC3% 
(fig. 62). (a) Check the two legs of the Wheat 
stone bridge for continuity. Replace any dé ° 
tive resistor or repair any broken connections: 

_ (4) Check alignment of Silverstat, The '° 
fibre push pins should just touch the first silverstat 
leaves on each side but not cause the closing ve 
any contacts when the rate control rheostats af! 
the center position, 

(¢) See that all contacts are clean. 

. Ca) it necessary, adjust the gyromotor cente® 
ing springs to proper tension, 

(6) Checking d-c generator. (a) Check condi 
tion of brushes. 

(5) Check voltage across d-c generator field. It 
should be 29-37 volts direct current. 








VS eh ee 
ee ~~ 


c) If no voltage is present make a continuity 
test of the field of the generator. 

d) Measure d-c current on armature. It 
should be 1.4 to 1.6 amperes. If there 1s no cur- 
rent, make a continuity test. 

(e) Replace the generator if either the field or 
armature is found defective. | 

(7) Testing antenna drive motor MO-30. (2) 
Check condition of motor brushés and bearings. 

(b) Make d-c current measurements of both 
field and armature. Refer to table of test readings 
and operating data, e below. Field current ae 
be 0.27 to 0,34 amperes. Armature current shoul 
be 1.4 to 1.6 amperes. one 

(c) If there is no current through t a ce : 
winding, make a continuity check of the He a 
the wiring connections to the d-c exciter. ne 

(d) If there is no current in the armature ee 
ing, check the armature and the connections to 
d-c generator for continuity. he 

(c) Repair any open or broken ou a z 
there is an open circuit in the field or armature 
the motor, replace the motor. | 

(8) Testing antenna drive die 
Inspect the gears for proper meshing 
cation. 

pair or re 
yO a ConpiTion. Antenna 


chanism.  ( ) 
and lubri- 


ti att. 
“e any defective Ps 
place moves 


erratically. , r 1s not 
fi PRR ADEE: Gatsns) (4), Grsomer 
running. of Silverstat. 


(2) Incorrect adjustment 
g. TEST INSTRUMENT. ss 
hb, REMEDY. Proceed with 


until a defect Diggin (fig: 62). (a) Check 


Li) Pesne Fy ees. | : 
cae 8 ee ontinuity. Replace transformer 


sath indicated. kes 
if 4 ore Ce capacitor for a short circuit, 
bh) Check 5- 


Analyzer [-153-A. 
the following tests 


first removing one set of leads between the motor 


and the capacitor. 
(c) If capacitor ts defective, replace with a new 
one. | 
2) Testing adjustment of silverstat. (a) ee 
paragraph 108d(5). | 
5) Try reversing the leads to the motor gen- 
erator field (F1 and F2). The Silverstat correction 
may be in the wrong direction. 
j, ABNORMAL CONDITION. Antenna rotates in 
wrong direction. 
j. PROBABLE Cause. Reversal of leads to syn- 
chro-generator 6G. 
£. Remepy. Reverse two of the leads marked 
§ on the armature of synchro-generator 6G. 
Note. While checking the operation of the antenna posi- 
tion control system, examine carefully the mechanical operation 
of the system, noting any worn or broken gears or gear teeth, 


worn bearings, obstructions to operation of moving parts, and 
any lack of lubrication of gears and bearings. Replace any 


broken or worn part and lubricate when necessary with the — 


proper oil or grease. 
/. Test Readings and Operating Data Antenna 

Position Control MC—298. 

1. Rate control motor speed (either 


SL AQPCELONI) sis asia usisiale ieee teh cated eas 
2. Antenna drive motor speed.,........ 





2,880 rpm = 5% 
| 1,800 rpm + 5% 


3. Gyromotor speed...................| 3,300-3,500 rpm 

4. Motor generator speed.............-. 1,725 rpm (min.) 

5, Rate control motor field.............] SOv- 1 vde 

6, D-c exciter output............ dierAtarerate 118-132 v de 

7. D-c generator field........ rae eeeaa| ost we 

8. D-c generator output........... Ra GS 250 v de 

9. A-c induction motor 3 phase, 208 v...| 1,120 watts (max.) 
LO LG ExCiter- ONGDILE nlm a one tae 2.4-2.9 amp 


0.66-0.84 anip 
0.27-0.34 amp 
1.42-1.60 amp 


11... D-c'penerator fiéld’.o:c ca... eevee. 
12.. Antenna drive motor field........... 
13. Antenna drive motor armature....... 


14. D-cinput to control box............| 0.7-0.9 amp 

15. D-cinput:togyrostat.... ene cess | | 1.42-1.60 amp 
16, A-c input to control box.............| 2-2.4 amp 

17, A-C input to gyrostat................| 0.130-0.155 amp 
18. A-cinput to 6G sychrotie........... 1,5-1.8 amp 





Section IV. RECEIVING SYSTEM 


109. General Information 
practically all of the more serious troubles 
a red in the radio sets will show up, in one 
Cn. another, as some irregularity in the 
Se oe the screen of the oscilloscope. Fre- 
eee this will be the only outward sign that 
seething is wrong. In the case of power system 
or transmitting system troubles, other indications 


of the nature and location of the trouble will 


usually accompany the appearance of an abnormal 
image on the screen, but troubles in the receiving 


system will not usually produce any other indica- 


tion of their presence. Fortunately, however, the 
appearance of a distorted image frequently pro- 


vides a good clue to the probable nature and loca- 


tion of its cause. 
b. Due to the relatively small size of the com: 
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onents used in the receiving system, most of the 
actual trouble shooting work within the com- 

onents normally will be done on the test bench. 
Actual trouble location and clearance done on the 
receiving system as a whole will usually be ac- 
complished by the substitution of the proper 
spare components. For this reason, the Spare com- 

onents must be kept in good operating condition 
at all times. The regular and spare components 
should be interchanged at least once every 2 
weeks, whether or not such interchange is neces- 
sitated by trouble conditions, in order that both 
units can be serviced and to prevent the deteriora- 
tion of the equipment from long-standing idleness. 

c. If the oscilloscope is off and cannot be 
turned on, as indicated by no pilot light on the 
range dial and no image on the screen, first check 
the a-c power plug connection on the rear panel of 
the unit. If the power is on, replace the oscil- 
loscope with the spare unit; then locate and clear 
the trouble in the defective unit. If the fuse on 
the rear panel is blown, do not replace it without 
first investigating and correcting the cause of its 
failure. 

d. If no image at all appears on the screen of 
the oscilloscope when the power is on, the oscillo- 
scope itself is faulty. The nature and location of 
the fault within the unit cannot be predicted, but 
the most likely source of trouble is tube or capaci- 
tor failure. 

e, If the image on the screen is a single spot, 
the trouble is most likely a tube or circuit fault 
in the 621-cycle oscillator of the oscilloscope. In 
this case the transmitter will not be operating due 
to the absence of the pulse. 

f. If the image on the screen appears about 
normal except that it is too narrow or too wide, 
the trouble is in the horizontal sweep circuit or 
the oscillator circuit of the oscilloscope. It may 
be due to a faulty tube or a circuit trouble. If the 
image appears as a single vertical line on the 
screen it is an indication of tube or circuit trouble 
in the horizontal sweep circuit of the oscilloscope. 

g. If the image appears normal, but is displaced 
horizontally to the right or left side of the screen 
and cannot be returned to its normal location by 
means of the horizontal positioning control, it is 
an indication of trouble in the cathode-ray tube 
or the horizontal positioning circuit. 

4, If the image appears normal, but is displaced 
vertically upward or downward on the screen and 
cannot be returned to its normal location by means 
of the vertical positioning control, it is an indica- 
tion of trouble in the cathode-ray tube or the 
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vertical positioning circuit. 

. Another type of trouble which may be en. 
countered is insufficient sensitivity resulting in the 
inability to observe the weaker echoes. The sensi 
tivity of the receiving system should be ample to 
bring up the background noise pattern to full 
image height on the screen. If this cannot be 
done, there are several possible types and loca 
tions of trouble that may be responsible. First 
investigate the sensitivity control potentiometer 
and the associated cable between the oscilloscope 
and the receiver. Then check to see that the spark 
gap and the output connections of the receiver are 
operating correctly, If so, check the tuning ad 
justments of the r-f oscillator and the transmission 
line associated with the receiver. If these checks 
do not reveal the source of the trouble, replace 
the receiver with the spare unit. If the trouble is 
still present, replace the oscilloscope with the spate 
unit. As a final resort, it may be necessary to 
check the transmitter frequency and the line-up 
of the transmitter and antenna system to eliminate 
the trouble, 

j. If the image on the screen shows only a very 
weak main pulse or simply a horizontal line, check 
first to see if the transmitting system is operating. 
If the transmitting system appears to be function- 
ing properly, check the spark gap to see that it is 
not short-circuiting the receiver input. Then check 
the power, sensitivity, and output cabling connec 
tions to the receiver. If these are all intact, replace 
the receiver with the spare unit. If the trouble ts 
still present, replace the oscilloscope with the 
spare unit. The unit in trouble should then be 
examined for a blown fuse, faulty tube, or circuit 
trouble as indicated by its characteristic symptoms 
on further tests and should be repaired as soon as 
possible in order to be ready for immediate use. 
Do not replace a blown fuse without first locating 
and removing the cause of its failure, since the 
trouble will then recur as soon as the unit 1s 
placed in operation. 

k, When the image of more than one trans- 
mitted pulse appears on the screen, one of them 
standing still and the other drifting across the 
screen, the drifting image is caused by a second set 
operating in the same vicinity. The drift of the 
moving image is caused by the slight difference 
in frequency of the 621-cycle oscillator in the two 
sets, 

/, Another trouble which may appear at times 
is a solid pattern, either regular or irregular in 
shape, superimposed upon the normal image in 
the oscilloscope. There are several possible causes 
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acne 44-1 APPARATUS LEGEND APPARATUS LEGEND 
It NOTE— DISCONNECT CAPACITOR 47-1 AT THIS FOR RADIO RECEIVER BC-404-C FOR RADIO RECEIVER BC-404-C (contd) 
iW! / POINT WHEN INTERFERENCE REDUCER > eee wet = seins. SS ae Seri ee ee ee. a 
/ g6-736-B IS INSTALLED. ie : ; 
| SEN 2ND LF 4 THLE ! 2ND DET. AUDIO No. ee Name of part and desttiption ee Name of part and description 
? | |} } ee — 
i : 638K7) | 
eSK2) eH 6 Capacitor, 47 pyf, 500 volts. 27 1 Switch, s.p.d.t. (2-circuit switch), 
7 4 “ 16 Capacitor, 500 pf, 500 volts. 28 2 Jack, 2-conract, normally open. 
: : ' ' . ; ‘ ° 
am |e 1 s 5 12 Capacitor, 100, py, 500 volts. 29 ] Jack, 2-contact, normally open with third contact 
= ! 22-1 4S 3 30 | Capacitor, 0.009 psf, 300 volts. to ground tip with plug out. 
1s r(2 5A | Capacitor, 0.01 wf, 600 volts, Oil filled, 30 4 Choke, 8 h at 150 ma, 200 ohms. 
“S SB | 2 Capacitor, 0.01 pf, 400 volts. 31 l Transformer, primary 110 volkts; secondary, 350- 
1 47 6 Capacitor, 27 uyf, 500 volts. 0-350 volts at 145 ma, 5 volts at 3 amp, 6.3 
J = 7 Capacitor, 0.002 wf, 500 volts. volts at 4.5 amp ct. 
! 8 Capacitor, 3-30 pf, variable. 32 | Capacitor, 2.5, pf,-10 pyf, variable. 
: 9 : Capacitor, 0.1, wf, 400 volts. 33 | Fuse, 5 amp (with extractor post). 
‘ LO 6 | Capacitor, a-0.1 pf, 600 volts. 34 1 Receptacle, 2-pole male, 10 amp —250 volts, 15 amp 
b-0.1 wf, 600 volts. -125 volts. 
c-0.1 wf, 600 volts. 35 | Capacitor, 0.1 yf, 400 volts. 
I 4 Capacitor, a-8, yf, 600 volts. 56 ] Capacitor, 0.1 wf, 600 volts. 
b-8, wf, 600 volts. 37 | R-f primary coil, 7 turns No. 14 tinned copper 
12 2 Capacitor, 12-1 right hand, 5 vf, 5,000 volts. wire, 14 inch ID. 
oo ; 12-2 left hand (built in), 38 l R-f secondary coil, 344 turns No. 18 insulated 
= 13 2 Resistor, 100,000 ohms, 1 watt. wire, 4% inch ID. 
a 1 | Resistor, 1,000 ohms, 14 watt. 39 1 | Oscillator coil, 874 turns No. 14 tinned copper 
10-66 15 I Potentiometer, 100,000 ohms. wire, 5% inch ID. 
_— ‘Te aS Resistor, 22,000 ohms, 14 watt. 40 1 | Second r-f coil, 11 turns No. 14 tinned copper 
a] - 17 ] Resistor, 82,000 ohms, 14 watt. wire, % inch ID. 
7 18 | Resistor, 3,300 ohms, 4 watt. 41 1 Converter coil, 23 turns No. 18 tinned copper 
19 2 Resistor, 470 ohms, 44 watt. wire, 3% inch ID. 
20 1 | Resistor, 1,800 ohms, 14 watt. 42 1 | Buffer coil, 34 turns No. 14 tinned copper wire, 
ei 21 6 | Resistor, 5,100 ohms, 14 watt. 3} inch ID. 
et 22 | | Resistor, 100,000 ohms, 14 watt. 43 4 | I-f coil, 12 curns No. 24 enameled copper wire, 
23 I 23-A, 23 ohms, ] watt. 5% inch ID. 
é seal 23-B, 23 ohms, 1 watt. 44 l Connector, female. 
| 23-C, 7,500 ohms, 5 watts. 45 | Connector, female. 
2 23-D, 3,000 ohms, 25 watts. 46 l I-f coil, 8 turns No. 24 enameled copper wire, 
| \ 24 | Resistor, 750 ohms, 20 watts. 54 inch ID. 
‘ ; a 25 ] Resistor, 300 ohms, 50 watts- 47 l Capacitor, 15 wu, 500 voles. 
: = 26 | Resistor, ohms, 2 watts. 
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BS. Receiver BC-404—C, schematic. 
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Figure 63. Receiver BC-404—C, schematic. 
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Of such troubles, some of which may be eliminated 
by noting the characteristics of the image. Kor 
example, a pattern which is regular in shape and 
Which does not drift across the screen may be 
Originating within the set and is probably due to 
feedback or pick-up of the radiated signal in the 
receiver or the oscilloscope. A faulty shield, filter, 
or by-pass capacitor may result in such a condition. 
Another possible cause of regular, peculiarly 
shaped patterns on the screen is oscillation in the 
receiver, Irregular patterns may be due to r-f 
interference either locally or remotely generated. 
Check to see that no frequency meter Is operating 
in the vicinity. 

m. Flickering of the image or jumping of the 
baseline may give the appearance of a double or 
multiple image on the screen. This type of trouble 
may originate in any one of several ways, but a 
possible cause is a loose connection or micro- 
phonic tube in the receiving system. Such troubles 
may occur in the receiver or the oscilloscope, o1 
the cables connecting these units. It is also possible 
that a faulty connection in the antenna system or 
the transmitting system may cause this trouble 
by Va rying the frequency OF the output of the 
system very rapidly. As was indicated in / above, 
the interference may be created intentionally and 
every effort must be made by the operator to con- 
tinue operation of the radio set to the best of his 
ability. 

2 Momentary blurring of the entire image on 
the screen may result from poor contact of the 
phasing-unit slip rings, Of possibly from some 
trouble in the cathode-ray tube or its focusing- 
anode supply circuit. If the phasing unit Is caus- 
ing the trouble, the blurring will be noticed when 


the range dial is moved. | 
0. The remainder of this section deals speci- 


fically with a detailed analysis of troubles in the 


receiver and oscilloscope. 


110. Receiver Component, Signal Substitu- 
tion (fig. 63) 
ad. TEST INSTRUMENT. 
Signal generator I-22-B. 
Cathode-ray Oscilloscope I-134—A. 
Test Cords CD-627 and CD-666. 


& 





b. PREPARATORY STeEps, (1) Check receiver 
power supply before proceedin § with the follow- 
ing tests (hig. 64). | 

) ; = “WU =r, 7 * ; v 

( e Remove the receiver chassis from its case 
a place the receiver so that the end containine 
the power transformer rests on the work beach: 

(G3) Connect the test oscilloscope to the He 
ceiver output jack. The test scope must remain 
connected in this position during the complete 
signal-substitution procedure. 7 a | 

(4) Remove the 955 oscillator tube from the 
recéiver unit. 

( 5) Turn the receiver and test instruments on 
(6) Connect the ground test lead from the 
signal generator to the receiver chassis 

(7) Insert a 0.001- yf capacitor in series with 
the test cord and the positive terminal of the 
stenal generator. 

(8) set the signal generator to the intermediate 
frequency of the receiver, 


lore r T.1 Ane mek . 
Note. Allow the test instruments and the receiver to war; 
up for at least 15 minutes before applying test = 


¢. PROCEDURE (fig. 65). (1) For signal syb- 
stitution the receiver is divided into four sections 
These sections must be checked in their proper 
sequence to save time in locating a defectiic 
stage or section. | 

(2) The i-f stages are tested individually only 
when the over-all test of the i-f Stages (test poi 
No. 2 on the application chart) shows an abnGe 
mal condition. The sections are as follows: 

(a) Second detector and audio stages: 
point No. 1. io 

(b>) I-£ stages; test point No. 2 with the Signal 
generator tuned to the receiver j-f frequency and 
the 955 oscillator tube removed from the receiver 

(c) Mixer, oscillator, and buffer stages: tesk 
point No. 2 with the signal generator tuned to 


test 


the receiver radio frequency and the 955 oscillator 
tube replaced in the receiver. 

(¢) First and second r-f stages; test point Nos 
Sana 4,  * 

Norte. Proceed with the following test procedures unti] 
defective stage or section has been located. A stave ; 
section is abnormal! when, upon the application of the sieaat 


generator to the input of a stage or section, no signal (0 
distortion) appears on the screen of the test oscilloscope : 
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Figure 64. Receiver BC-404-C, schematic of power supply. 
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Figure 65. Receiver BC-404—-C, block diagram. TL-30892 





ator or Poatenun output. 


Apply the output of the signal generator 
[ € gi ( vet the fourth i-f tube (tube prong 4, 
_test point No. 1), 
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Fienre 66. Receiver BC—404-C, audio stage. 
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Figure 67. Receiver BC-404 =—C. 5 
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é. TESTING I-F SECTION > Mrxer STAGE ete ees { 
(ae és SECTIONS AND MIXER STAGE (2) If an abnormal indication jg obtained hi 
18. 08). (1) Apply the output of the signal apply signal substitution to the individual ae 
generator to the grid of the 954 mixer tube (short stages (/ above). ne | 
end of the tube, test point No. 2). 3 i 
‘ 
|} 
| 
i 
i 
| 954 | | hes 
| ST, LF . fh 
| 6-I 1-4 } HI 
To ~«~—{ij—+- 1 —» TO HI 
. PLATE OF 1630 , ie CONTROL GRID wit 
| 2ND. R.F STAGE as a, Sait OF 6SK7 IST. LF. ad 
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— a | 
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| Figure 68, Recetver BC-404-C, mixer stage. | | { 
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Figure 69, Receiver BC-404-C, local oscillator 
and buffer amplifier stages, 


f. TESTING BUFFER AND Loca Oscitiator to the grid of the 954 mixer tube (short end of 
STAGES (fig. 69). (1) Replace the 955 oscilla. the tube, test point No. 2). 


tor tube. (4) If an abnormal indication is obtained, test 
_ (2) Tune the signal generator to the r-f of the tubes in the oscillator and buffer stages. 

the receiver. Reduce the output of the signal (5) If the tubes are normal, apply voltage and 
generator, resistance measurements to the stages. 


(3) Apply the output of the signal generator 
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Figure 70. Receiver BC-404—D, second r-f stage. 


ESTING SECOND R-F STAGE (figs. 70 and 
(1) Apply the output of the signal gen- 
71): r to the grid of the 1630 second r-f tube 


ato ; q 
(eube prong 4 or 5, test point No: 


(2) If an abnormal indication is obtained, test 
the second r-f tube. If the tube is normal, apply 
voltage and resistance measurements to the sec. 
ond r-f stage. 
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Figure 71, Receiver BC—404-C, se rond r-f stage. 
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Figure 72. Receiver BC-404-C, first r-f stage. 


}, TESTING FIRST R-F STAGE (fig. 72). (1) 
Remove the signal-generator ground test lead 
from the receiver chassis. : 

7) Connect both output terminals of the 


sign alts 
ae The proper connecting point is about 8 


inches from the receivet. 
( 3) Adjust the shorting bar on the trombone 


al generator to the input trombone of the re- | 


so that a maximum signal is shown on the test 
oscilloscope. 

Note. The output of the signal generator should be 
reduced to approximately 5 microvolts, 

(4) If an abnormal indication is obtained, test 
the 832 tube. If the tube is normal, apply voltage 
and resistance measurements too the first r-f stage. 


117 








— — — —= — 





TO 








TO cK | | 
4 THI.ECOIL ee 6RID = 
| 43-4 6-I 6SJ | 
1 
| 
4-18 4-17 pe 
il 
am aire ; 
y. TO POINT F 
POINT D | 
POWER SUPPLY nee oe POWER SUPPLY 





ie TO POINT C 





ov | ) 165 V 
On : r 8,600 1 


BOTTOM VIEW TUBE BASE 
TL 31033 


Figure 73. Receiver BC-404-C, fourth i-f stage. 


#, TESTING INDIVIDUAL LF STAGES (fig. 73). * point No. 5). If an abnormal indication is ob: 
(1) Apply the Output of the signal generator to _ tained. check the coupling between the third and 
the plate of the third i-f tube (tube prong 8, test fourth i-f stages. 
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Figure 74, Receiver BC-404-C, third 1-f stage. 


obtained, test the third i-f tube. If the tube is 
normal, apply voltage and resistance measure- 
ments to the third i-f stage. 


Apply the output of the signal generator 
(?) oud of the third i-f tube (tube prong 4, 
to tne at No. 6). If an abnormal indication is 
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Frenre 75. Receiver BC-404-C, second i-f stage, 
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(3) Apply the output of the signal generator 
to the plate of the second 1-£ tube (tube prong 8, 
test point No. 7). If an abnormal indication is 
obtained, check the coupling between the second 
and third i-f stages. 

(4) Apply the output of the signal generator 
to the grid of the second i-f tube (tube prong 4, 
test point No, 8). If an abnormal indication is 
obtained, test the second i-f tube. If the tube is 
normal, apply voltage and resistance measure- 
ments to the second i-f stage. 

(5) Apply the output of the signal generator 
to the plate of the first i-f tube (tube prong 8, 
test point No. 9). If an abnormal indication is 
obtained, check the coupling between the first 
and second i-f stages. 

(6) Apply the output of the signal generator 
to the grid of the first 1-£ tube (tube prong 4, test 
point No. 10). If an abnormal indication is ob- 
tained, test the first i-f tube. If the tube is normal, 
apply voltage and resistance measurements’ to the 
first i-f stage. 

(7) Apply the output of the signal generator 
to the plate of the 954 mixer tube (long end of 
tube, test point No. 11). If an abnormal indica- 
tion is obtained, check the coupling between the 
mixer and first i-f stage. If the coupling between 
the stage is normal, test the 954 mixer tube and 
apply voltage and resistance measurements to the 
mixer stage. 


111. Alignment of Receiver Component 


In order to obtain proper receiver sensitivity, it is 
necessary to align the receiver for the proper radio 
and intermediate frequencies. The r-f stages 
should be approximately 106 megacycles (trans- 
mitter frequency), while the i-f section should be 
adjusted to approximately 20 megacycles. 

a. TEST INSTRUMENTS. (1) Signal Generator 
T-122-B. 

(2) Oscilloscope I-134—A. 

(3) Resistor Panel BD-—109. 

(4) Test Cords CD-627 and CD-666. 

b, ALIGNMENT OF IF STaGEs. The steps to 
be followed in checking the i-f section are as 
follows: | 

(1) Remove the cover from the receiver 
chassis. Set the chassis upright on one end as 
shown in figure 77. 

(2) Remove the local oscillator tube 955 from 
its socket. 

(3) Connect the receiver, the signal generator, 
oscilloscope, and resistor panel as shown in figure 
77. Resistor Panel BD-—109 is used as a sensitivity 
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control for the receiver. Insert the plug of Cord” 
CD-627 into the output jack of the receiver; 
the other end of this cord is connected to the vertt- 
cal plate terminals of the test scope, Be sure the 
sleeve side of the plug is connected to the ground 
terminal of the test scope. | 
(4) Connect the signal-generator output lead 
to the grid of mixer tube 954 and connect the 
signal-generator ground lead to the chassis. The 
two leads from the signal-generator output ter 
minals should be as short as possible. 
(5) Set the frequency of the signal generator 
to approximately 20 megacycles. 
(6) Apply power to the receiver, test oscillo- 
scope, and signal generator. Allow the equip- 
ment to heat to normal temperature; this should 
be about 15 minutes. Do not align a cold receiver, 
as its adjustments will be different when it 1s 
operating at its normal temperature; this is also 
true of the signal generator. | 
(7) Turn the resistor panel control to the maxt 
mum clockwise position. a? 
(8) Adjust the attenuator dial on the signal 
generator until a pattern approximately 1 inch in 
height appears on the oscilloscope screen, ae 
just the timing controls on the oscilloscope unt! 
the pattern on the screen becomes a steady sine 
wave. . 
(9) Loosen the knurled nut of the fourth ef 
plunger screw, and adjust the plunger screw for a 
peak deflection of the sine wave. ae 
(10) If the deflection increases to a point o! 
the screen of the oscilloscope, retard the attenua- 
tor dial on the signal generator to the original 
height of 1 inch, Continue adjusting the plunger 
screw until a definite peak is discernible. When 
a peak deflection has been reached by adjusting: 
the plunger screw, tighten the knurled locknut. 
Do not move the plunger screw adjustment 1 
tightening the locknut. 

(11) Bete! the procedure described above for 
the third, second, and first if stages. In other 
words, adjust the plunger screws and tighten the 
locknuts at a peak deflection for each i-f stage. 





Nore. In progressing through the four i-f stages, it ae 
necessary to retard the signal-generator attenuator con 5 a 
tinually in order to maintain the proper l-inch deflects : 
Likewise, the resistor panel control may be retarded to prevent 
overloading and to obtain an undistorted sine wave at TAS 
peak setting. When peaking the last three stages, the sine 
wave becomes progressively blunt and ragged. This change 
in the pattern is caused by the admittance of a noise level an 
actually indicates an increase in the sensitivity of the receiver 


c. SENSITIVITY TEST OF I-F Sraces. (1) When 
the four stages of the i-f section have been aligned, 
the sensitivity should read about 55 microyolts. 
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APPARATUS LEGEND FOR OSCILLOSCOPE UNIT BC-403-E 
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/ 
ae Shen Name of part and description 
NOTE 
-" KEYER Sociol a Me LhOSCOPE iS USED WITM CONTROL a) eee —s 
SENSITIiTy santas CONNECTION FROM at; 
1 2 | Capacitor, 56 wf, 500 volts. 46 | Resistor, 10,000 ohms, 2 watts. 
2 2 | Capacitor, A-2 pyf, 400 volts. 37 a Resistor, 18,000 ohms, 2 watts. 
B-2 puf, 400 volts, 38 4 Resistor, 270,000 ohms, 2 watts. 
| C-2 pf, 400 volts. 39 1 Resistor, 470,000 ohms, 5 watts. 
: a AMPs SQUARE PULSE ‘4 9 | Capacitor, 0.001 wf, 500 volts. () ] Resistor, 5,000 ohms, 10 watts. 
a | AMPLIFIER” GENERATOR ony Bee 4 4 Capacitor, 0.01 wf, 5,000 volts. 41 2 Resistor, 7,500 ohms, 10 watts. 
6L6 seer } i 1 42 l Resi 10,000 ohms, 10 watts. 
6L6 6L6 5 14 | Capacitor, 0.01 pf, 400 volts. } esistor, 10,000 ohms, 
fa 6 | 7 (-12)| Capacitor, 0.1 pf, 600 volts. 43 Resistor, 15,000 ohms, 10 watts. 
a3 > | i 3 | 6 |5 (1-5) Capacitor, 0.1 wf, 400 volts. 4 1 Resistor, 10,000 ohms, 20 watts. 
wel] 3 7 | " &8 +} |= 7 | | Capacitor, 330 wef, 500 volts. 45 1 Resistor, 5,100 ohms, 14 watt. 
: A fe 8 1 | Capacitor, 0.001 pf, 5,000 volts. 46 2 Transformer (power). 
“ah go8 | Yr $82 4 9 1 Capacitor (7-0.005 pf), 0.035 pf, 500 volts. 47 ] Transformer (power, high yoltage). 
= an iN neo ie ' lO 9 | Capacitor, A-8 wf, 600 volts. 48 2 Reactor (choke). 
SS mle io-ga ae B-§ wf, 600 volts. 49 2 Transformer (audio). 
i | | 1] 1 | Capacitor (matched pair), 0.073 wf, 250 volts. 50 1 Potentiometer, 25,000 ohms. 
| 12 | | Capacitor, 2 pf, 600 volts. 51 1 Potentiometer, 75,000 ohms. 
13 2 | Capacitor, 0.5 uf, 600 volts. 52 3 Potentiometer, 200,000 ohms. 
| | | rt x pe | 14 1 | Resistor, 18,000 ohms (139,000 ohms, 1—33,000 53 2 | Jack (open circuit). 
Oe MES | 2 adn eed | oe 4 - a ohms, 2 watts, connected in parallel), 4 watts. 54 1 Relay (110 volts, 60 cycles). 
| Roe. Seer 8 ay | 15 1 | Resistor, 300 ohms, $0 watts. 55 1 | Relay, blower (110 volts, 60 cycles). 
| "| Ho = | peor RC m MW ; 3 ie 16 2 | Resistor, 47 ohms, 14 watt. 56 1 Switch, safety (high voltage). 
i io- 78 : =, ae —- BLANKING 7 l Resistor, 270 ohms, 44 watt. 5/ l Fuse, 5 amp. | 
ee [| 5 os at | =e ¢ a 18 2 | Resistor, 330 ohms, }4 watt. _ 58 1 | Light, pilot (Mazda, No. 51, clear). 
LAV céupinyclasak | om ea, | 333 5 4 19 2 | Resistor, 1,000 ohms, /4 watt. (19-1, 19-2). 3 59 1 | Switch, toggle, d.p.d.t. 
inte a | VV = ‘+ «6¢ 19 1 | Resistor (2-2,000 ohms, 14 watt in parallel) 60 ] Switch, s.p.d.t. attached to potentiomerer 51 -1). 
ie | = ie] 1,000 ohms, 1 wate. 61 1 | Outlet plug, a-c, female (for blower motor). 
| = | ‘ : —9 WAAAY AAO 2) 5 | Resistor, 100,000 ohms, }2 watt. 62 | Receptacle (a-c input). 
SSS ee ae ale aa rar | mit re me) 21 9 | Resistor, 1 megohm, % watt. 63 3 | Jack (closed circuit). 
| opens soars” 22 1 | Resistor, 10 megohms, }4 watt. 64 4 | Inductance, coil, 300 mh, 600 ohms. 
piel Stee 23 1 | Resistor, 150 ohms, 1 watt. 65 1 Inductance, coil, 25 mh, 140 ohms. . 
| Te se ee ee ee Se ee oe 24 1 | Resistor, 750 ohms, 1 watt. 66 \ Inductance coil, 1,870 mh Cin shield) 2,600 ohms. 
’  Seeme ee a 25 1 Resistor, 7,500 ohins, 1 watt. 67 1 Inductance coil, 280 mh, 665 ohms. 
beens ii 26 1 | Resistor, 39,000 ohms, 1 wate. 68 1 | Resistor, 8 megohm, 10 watts. 
c 7O PRIMARY OF 27 9 Resistor, 1,000 ohms, 1 wate, 69 2: Resistor, 1 megohm, 1 watt. 
me Shee TRANSFORMER 47-1 | 28 1 | Resistor, 390 ohms, 14 watt. 70 1 Potentiometer, 1.5 megohm. 
| | 29 1 Resistor, 15,000 ohms, 1 watt. 71 1 Resistor, 120,000 ohms, 1 watt. 
MOTOR 30 5 Resistor, 100,000 ohms, 1 watt. 72 1 Resistor, 82,000 ohms, 4 watt. 
Se | | 31 2 | Resistor, 270,000 ohms, 1 watt. 73 1 Resistor, 4,700 ohms, 44 watt. 
Y + | | 32 1 | Resistor, 10 megohms, 10 watts. 74 ] Capacitor, 0.05 mfd, 600 volt. 
Meas 33 2 | Resistor, 75 ohms, 2 watts. 75 1 Resistor, 22,000 ohms, 1 watt. 
| | | | 34 1 Resistor, 200 ohms, 2 watts. 76 ] Resistor, 56,000 ohms, 1 watt. 
wiGh VOLT U | 55, 4 Resistor, 560 ohms, 2 watts. 7 ] Resistor, 220,000 ohms, 1 watt. 
SAFETY Swtvca ae YY / ym i 
iz | | HORIZONTAL SWEEP | | | 
Le . | Mrowen Sure | | | 21p000% 2Topoon ipoon = *T~ | 
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Figure 79. Oscilloscope BC-403-E, schematic. 
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Figure 79. Oscilloscope BC-403-B, sehematse. 
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Figure 80. Oscilloscope BC-403-f, sehematic. 








This reading is shown on the attenuator dial of 
the signal generator. The sensitivity control, Re- 
sistor Panel BD-—109, should be in the maximum 
clockwise position. 

(2) The table below shows a stage-by-stage 
gain measurement of the four i-f stages. In taking 
these measurements, remove the signal generator 
Jead from the mixer grid and ground, and connect 
them to the grid (No. 4 prong) and ground on 
the following stages: 


Ist i-f grid 
Mixer:grid .. 


d, ALIGNMENT ee STAGES. 
ollows: 
ee a mombees on the input terminals 
of the receiver. Replace the oscillator tube. ae 
(2) Connect the signal-generator one ea 
and ground lead to ne positions on the trom- 
re 78. 
as Sea ay control dial on the signal 
oes to the transmitter frequency oe 
hould be approximately 106 megacycles. Set the 
a er oscillator dial to 50. 7 
es Apply power to all units and allow them 
al iS to normal operating temperature. 
O65 Adjust the signal-generator attenuator con- 
6) that a clear sine wave of approximately 
Os ch appears on the oscilloscope screen, 
1 (6) Move the shorting bar and the signal-gen- 
rator output leads along the trombone until a 
ne deflection appears on the oscilloscope. It 
ae be necessary to retard the signal-generator at- 
I “ 


quator control to maintain the 1-inch deflection 
enué 
. the oscilloscope. 


* * 
4 e\'e 24). 2:4b1.e ® 
» 6° 


To align the 


ec 


a In beginning the r-f alignment, the adjustment of 
Nor. uator dial and sensitivity control (Resistor Panel 
rhe atten are arbitrary and are done solely to obtain a clear 
BD-109) a the oscilloscope. If the sensitivity control is 
sine We full gain, the attending noise level will cause a con- 
used 4 unworkable pattern to appear on the scope screen, 
fused ; yugh the attenuator control on the signal generator 
even , : sroperly retarded. Consequently, the sensitivity con- 
may . the signal-generator attenuator control must be ad- 
trol ans multaneously in order to secure a clear and workable 


te Si 
ese pattern on the scope screen, 
sine- 


(7) Insert the tuning wand in the local oscil- 
lator coil (39-1). Either the brass or iron end of 
the wand may be used at first. The tests and pro- 
cedures used in conjunction with the wand are 
described in paragraph 37. | | 

g) Adjust the trimmer screw tn capacitor 8-1 
of the buffer coil (42-1) for a peak deflection. 





for a 1-inch deflection. 
for a 1-inch deflection 
for a 1-inch deflection. 
for a 1-inch deflection... 
for a 1-inch deflection. 


(9) To align the second r-f coil (40-1), follow 


the tuning wand procedure described above for 
the local oscillator coil. Should the output gain 
indicated on the scope screen increase to a point 
off the screen during any of these operations, re- 
tard the signal-generator attenuator control in 
order to maintain the standard 1-inch deflection. 

(10) In aligning the first r-f coil (37-1), 
again use the tuning wand and follow the same 
procedure. 


80,000 microvolts. 
9,000 microvolts. 
1,000 microvolts. 

110 microvolts. 
55 microvolts. 


(11) Finally, adjust the potentiometer (15-1) 
for a peak deflection. 

e. SENSITIVITY OF R-F Sracgs. If all the r-f 
stages have been aligned properly, the over-all 
sensitivity of the receiver component should be 3 
or 4 microvolts for a 1-inch deflection on the test 
oscilloscope screen. 


112. Oscilloscope, Time Delay Relay 54-1 
(figs. 79 and 80) 


a. ABNORMAL CONDITION, Oscilloscope time 
delay relay 54-1 is not heard closing. 

>. PROBABLE CausEs. (1) Lack of a-c power 
to the oscilloscope unit. 

(2) Defective a-c power switch 60-1. 

(3) Defective high-voltage safety switch 56. 

(4) Defective time delay relay 54-1, 

¢. Test INSTRUMENT. Analyzer, I-153—A, 

d. Remepy. Proceed with the following tests 
until a defect has been located. 


Nore. Throw the a-c power ON Switch and note whether 
the dial indicator lamp glows. If the indicator lamp glows, 
proceed with tests (3) and (4) below. If the dial lamp 
does not glow, proceed with tests (1) and (2) below. 


(1) Testing a-c power to the oscilloscope unit, 
Follow procedure outlined in paragraph 113d(1). 

(2) Testing a-c power switch 60~1. See para- 
graph 1134(6), 

(3) Testing high-voltage safety switch, See 
paragraph 114d(5), 

(4) Testing time delay relay 54-1. 
move the oscilloscope unit from its case. 

(b) Check for continuity across resistor WL of 
the time delay relay. 

(c) Normal resistance is 1,500 ohms. If no 
resistance indication is obtained. replace the re- 
sistor. 


(a) Re- 
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OSCILLOSCOPE BC-403-F VOLTAGE AND Reerer mie Sakon 
hos 3 EE SS ND RESISTANCE MEASUREMENTS 
TN | | "7 a ein oo 
a ‘cone No. @mene 
Tube Prong Elemen Pate S arisancd Ohms ro ground 
| Shield 0 
| 2 Heater 5 16 0 
: ) ac “ 
63]7 Sup grid ‘i $40 
| 4 Grid ae ate 
: _ : | 0) 490.00 
Oscillator | ) Cathode 25 340 
wee tre ¢ Scree “» 
Ist Section : wae | Se 40 000 
/ Heater ae a 
g Plate S15 a U 
| » 250 65,000 
7? N.C. 
2 Heatey 
; vey ) 4 15 ac ) 
6V6G1 3 Plate 178 6.000 
4 Screen As 26,001 
; es 290 19.000 
Oscillator Grid a Sea 
2d Section : N.C, ) 
/ Heater 
| 8 | Cathode | 3.15 ac ) 
— | 20 780 
—— — - 
) Shield 
2 Heater () 
6L6 | j Plate 3.15 ac 0 
4 Screen 200 17,000 
’ 5 vos 220 a 
Keyer Amplifier ? Grid : 15,000 
6 N.C, v 95,000 
7 peatet Reena Cee tetany) 
5 Cathode 3.15 ac 0 
14 | 250 
a ee | ; 
Shield 
2 Heater 0) 0 
6L6 5 Plate 3, 5 ac () 
i . Ys 22 Sp 
Range Amplifier | ? Grid ) 15,000 
Q N.C. 0 95,000 
7 Heater Ye 
8 Cathode 3.15 ac 0) 
S 13 | 5) 
| Shield 
| 2 Heater U 0 
6AC7 | ; | Sup grid 3.15 ac * 
4 Grid 2.9 250 
Buffer Amplifier | 5 | Cathode : 440 
6 ocreen 2.9 * 
19 250 
7 mPa ¢ 
‘ Heater | : 112,000 
‘ | | late - LS ac 0 
— ( 
eee | = = —| es 17,000 
| Shield — — : —_— 
2 Heater | 0 0 
) . « 
6L6 ) | Plate ot] ac 0 
4 screen 122 18,500 
wae i . 5 ve 138 OO, A 
Square-Waye Generator ; | aa 7.000 
iG: AS 
: Ist 1,800 
(ist) 7 Mester (7) i ee | 
8 Cathode | SS a Ee ke meses 0 
| 13 
ae eR SG Da Se eee | 520 
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Prong No. Element 
l Shield 
2 Filament 
514 3 N.C. 
4 Plate 
Oscillator Compartment 5 N.C, 
Full-Wave Rectifier 6 Plate 
7 N.C. 
5 | Filament 
1 Shield 
2 Filament 
514 3 N.C. 
+ Plate 
Saw-Tooth Compartment 5 N.C. 
Full-Wave Rectifier 6 Plate 
7 N.C. 
5 Filament 
B79 Cap Plate 
Half-Wave 
High-Voltage Rectifier XXX | Filament 


N.C. No connection, 


X Voltage across Capacitor 16-28 (the ourput of the filter) is 350 voles. 
XX Take no voltage reading at this point. 


XXX Make resistance reading from filament tap on Transformer 69-1, 


(¢) Check for continuity across the bimetallic 
element of the time delay relay. If no continuity 
is indicated, repair or replace the bimetallic ele- 
ment, 

(e¢) Check for continuity across the relay coil 


terminals. If no continuity is indicated, replace 
the time delay relay. 


113. Oscilloscope, Dial Lamp 58-1 

ad. ABNORMAL CONDITION. Dial lamp 58-1 
does not glow. 

b. PROBABLE Causes. (1) Defective fuse 
57-1. 

(2) Defective dial lamp bulb. 

(3) Defective socket and connections. 

(4) Lack of a-c power to oscilloscope unit. 

(5) Defective a-c input receptacle. 

(6) Defective a-c power switch 60-1, 

(7) Defective power transformer 46-2. 

c. Test INSTRUMENT. Analyzer I-153-A. 

d. REMEDY. Proceed with the following tests 
until a defect has been located. 

Note. Turn the a-c power switch of the oscilloscope unit 
to the ON position and note whether the blower unit is operat- 
ing. Allow sufficient time for the time relay to energize, If 


the blower unit operates, proceed with tests (2), (3), and 


(7) below, If the blower unit does not operate, proceed with 
tests (1), (4), (5), and (6) below. 


(1) Testing fuse 57-1. 
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(a) Remove the fuse 





Ohms ta ground 


—————— 


Volts to ground | 


\) | 0 
420 | 4,500 
ne o 
ee | ag 
nae | ee 
ae ae 
x 17,000 
ae a 
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eu aan 
“eo AN air a a bs Smee 
| xX | 450 





cartridge from the rear of the oscilloscope. 

(4) Remove the fuse from the fuse holder. 
Check for continuity across the fuse terminals, of 
note whether the element within the fuse is de- 
fective. Replace the fuse if found defective after 
determining the cause of the trouble. 4 

(2) Testing dial lamp bulb. Remove the dial 
lamp bulb from its socket and replace with a 
tested new bulb. If the new bulb does not glow, 
reinsert the original into its socket. | 


Nore, The lamp bulb may be tested by checking for con- 
tinuity across the’ terminals of the lamp bulb. 


(3) Testing lamp socket and connections. (4) 
Check the lamp socket terminals. Repair or fe 
place any loose or broken connections. 

(b) Check for a-c voltage indication across the 
terminals of the lamp socket, with the a-c power 
switch on. If voltage indication is obtained and 
the lamp bulb does not glow, replace the dial 
lamp socket. 

(4) Testing ac power to oscilloscope unit. 
(a) Remove the a-c supply cord from the oscillo- 
scope unit, 

(b) Check for a-c voltage across the terminals 
of the female plug of the a-c supply cord, If no 
voltage indication is obtained, check the a-c cord 


and plug, and the a-c supply from the distribution 
panel to the oscilloscope unit. 








_ A 


(5) Testing a-c input receptacle, (a) Check 
the terminals of the a-c input receptacle. Repair 
or replace any loose or broken connections. _ 

(4) Remove the a-c input cord from the oscillo- 
scope unit. 7 

(c) Turn the a-c power switch to the ON 
position and check for continuity across the ter- 
minals of the a-c input receptacle. If no con- 
tinuity is indicated, repair or replace the a-c input 


receptacle. 
input receptacle until the 


Nore. Do not replace the a-c 1 
d found normal. 


a-c power switch has been tested an 

(6) Testing a-c power switch 60-1. (2) Re- 
move the a-c input cord from the oscilloscope. 

(4) Check for continuity across the terminals 
of the a-c power switch. If no continuity is indi- 
cated, repair of replace the switch. 

(7) Testing power transformer 46-2. (a) 
Remove the oscilloscope unit from its case. 

4) Remove the one lead from the 6.3-volt 
winding of the transformer. 
(c) Check for continuity across the filament 
winding of the transformer. If no continuity is 
indicated, replace the power transformer. _ 

(d) Check for continuity actos the primary 
winding of the transformer. If no continuity 1s 


indicated, replace the transformer. 


filament 


‘maty leads st be removed from 
' . of the primary leads must 
Norte. One 0 
the circuit. 


cope, Blower Motor Unit 
NDITION. Oscilloscope 
operating. 

(1) Defective blower- 


114. Oscillos 
ga. ABNORMAL Co 
blower motor unit not 
}, PROBABLE ee 
a-c input cord. 
e cientive blower-motor. 
5 Defective blower-motor thermal overload 


bret) Defective blower-motor a-c input recep- 
racle: Defective high-voltage safety switch. 
6) Defective blower-motor relay 55-1. 
4) Defective time relay 54-1. 
7, TES? INSTRUMENT. Analyzer I-153-A. 
REMEDY. Proceed with the following tests 
1 4 defect has been located. 


until | 
Check the blower-motor a-c input receptacle for 
No eet If no voltage output is obtained, proceed 
voltage - through (7). If voltage output is obtained, 


. sts (4) ui . 
qin Ty ith tests (1) through (3). 
Pp 
1) Testing blower-motor a-c input cord. (a) 


Check the terminals of the male plug on the a-c 


input cord. Repair or re 


lace 
connections. P any loose or broken 


blower-motor i 
eee Or leads, Repair or 
(2) Testing blower motor 
continuity across the terminals f 
on the blower-motor a-C in ‘f A ; 

(2) If continuity is hol inten 
cover from the thermal overload breaks 
er. 


¢) Unta : 
any ps blower ‘Motor leads Ti-T2 


(4) Check for 
the male plug 


and 


NOTE. Leads Ty] pee 
: : das 141 and T? are «, 
and T4 are also soldered togeth SOldere 
defects Or breaks. er, 


(4) Check for contin: 
Continuity ; ! 

1374. pe need, PACLOS SS Tete [aes 
ae a continuity is indicated. repa; ; 
rep - the blower-motor Ee 

(e) If continuity is ing; : 
input cord. pes eetated, recheck nea 

(3) Testing blower-motoy 
breaker. (4) Remove the 
ca from the motor housing 

?) Remove the bakelj | 
elite cover fr | ! 

of the therma] Overload breapee = Ae estos 

9. Remove one of the leads | 
i “) te for continuity across the terminal 
a aker. If no continuity is indicated. re- 
place the thermal overload breaker | 

| (2) Lesti ng blower-motor a-c input receptacle 
a emove the Oscilloscope unit from its case. 
a ”) ee the blower-motor a-c input recep- 
dae. Kepair or replace any loc cen Cc 
ae I yY loose or broken con- 

(5) Testing high-voltage Safety switch. (a) 


d together: and T3 
Check these leads for 


thermal overload 
thermal-overload 


i 1 at |= i ie 
_ With the oscilloscope unit removed from its case, 


check the terminals of the safety switch. Repair 
or replace any loose or broken connections. 4 

(0) Check for continuity across the terminals 
of the switch, with the switch button depressed. 
If no continuity ts indicated, repair or replace the 
switch. 

3 (6) Testing blower-motop relay 55-1. (4) 
Check the terminals of the relay. Repair or re- 
place any loose or broken connections. 

(4) Remove one of the leads from the relay 
coil terminals. Check for continuity across the 
relay coil terminals. If no continuity is indicated, 
repair or replace the blower-motor relay. 

(7) Testing time relay 54-1, See patagraph 
112d(4). | 
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Figure 81, Oscilloscope BC-—403-E, oscillator power supply stage. 
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115. Oscilloscope, Resistance Checks 

Caution; Be sure to discharge capacitors be- 
fore proceeding with any tests. 

d. TESTING OSCILLATOR, PowER SUPPLY STAGE 
(fig. 81). (1) Remove and test the 5T4 rectt- 
fier tube. Apply the tests prods between tube 
prong 8 and the high side of capacitor 10—2B. 
Normal resistance is 200 ohms. If an indefinite 
resistance indication is obtained, filter choke 48-2 
must be replaced. 

(2) Apply test prods across capacitor 10-2B. 
Check for a shorted indication only. If a shorted 
indication is obtained, capacitor 10—2B must be 
replaced. 

(3) Apply test prods across capacitor 10-2A. 

Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 10-2A must be re- 
placed. 
(4) Apply test prods across tube prongs 4 and 
6 of the 5T4 rectifier tube socket. Check for a 
continuity indication. If an infinite resistance indi- 
cation is obtained, the plate winding of trans- 
former 46-2 is open-circuited, and the transformer 
46-2 is open-circuited, and the transformer must 
be replaced. 

(5) Disconnect one of the transformer 6.3-volt 
filament leads from the circuit. Connect the test 

rods across the 6.3-volt filament leads of trans- 
former 46-2. Check for continuity. If an infinite 
resistance indication is obtained the transformer 
6.3-volt filament winding is open-circuited, and 
the transformer must be replaced. 

(6) Disconnect one of the transformer primary 
leads from the circuit. Connect the test prods 
across the primary leads of the transformer. 
Check for continuity. If an infinite resistance in- 
dication 1s obtained the primary winding of the 
Transformer 46-2 is open-circuited, and the trans- 
former must be replaced. 

b, TESTING HorizonraL Sweep AND VipEO 
POWER STAGE (fig. 82), (1) Remove and test 
the 514 rectifier tube. Apply test prods between 
tube prong 8 and the high side of capacitor 10-1B. 
Normal resistance indication should be 200 ohms. 
If an infinite resistance indication js obtained, the 
Alter choke 48-1 must be replaced 

2) Apply test prods between the high side of 
capacitor 10-1B and ground. Check for a shorted 
indication only. If a shorted indication is ob- 
rained, capacitor 10-1B must be replaced, 

(3) Apply test prods between the high side 
of capacitor 10-1A and ground. Check for a 
shorted indication only. If a shorted indication is 


obtained, capacitor 19 
RN ke -1A m 
(4) Apply test prods ee be Teplaced. 
and 8 of the rectifier tube 5 i, ep 
continuity indication, [¢ eA Ocket. Chec 
dication is obtained, the 3 yo i 
a power transformer 46_ ioueeo 
y oes must be replac Pen-citcuited and 
>) Apply test prod re a 
, S betw 
and 6 of the 5T4 Rectifier hibedeetee ¢ 
» Ch 


a continuity indication I ‘ 

eaten DSuCAtION. | Than ees eck for 
indication is obtained, tlahisfonceene “sistance 
replaced. EAC HT Must b 


(6) Disconnect one of the transform 6 
Sf er 6.3 


filament leads from ; 

“cs trom the circyjt “Volt 
prods across the transformer. ae Se the test 
leads. Check for continuity five filament 


1 * & [f an 1 ‘ 

“a = * by i « Ini 

sistance indication js Obtained the ee re- 
er 


6.3-volt filament windino ; 
-I- VC ) nding is open-cien,: 
l- 

transformer must be replaced. “ircuited and the 

(7) Disconnect one s : 
| ! of the tra 
leads from the circuit. conned oe 
across the primary leads of the tr 


the ¢ pate 
ansformer, Check 


46-1 is open-circuit 
ed, and the C 0 
es transformer Must 
¢. TESTING 879 HIGH-VoLTAGE RECTIFY; 
; . IR 


STAGE ((Hig. 83)" (1) 879 Reciifer uh 
(2) Apply test prods between the top ca A) 
rectifier tube (A) and the high ance be ep 
2-1A. Normal resistance indication dona 
541,000 ohms. If an infinite resistance indi : 2 
is obtained, check resistors 27-1, 39 ade 
for an open circuit. “a 
(2) Apply test prods across Capacitor 2— 
Check for a shorted indication only. If a sh ae 
indication is obtained, Capacitor 2-1A ieee 
replaced. be 
(c) Apply test prods across capacitor 2~1R 
Check for a shorted indication only. If a shorted 
indication is obtained, capacitor 2-1B mus, . 
replaced. r 
(¢) Apply test prods across capacitor 2~-1¢C 
Check for a shorted indication only. If a shotteg 
indication is obtained, capacitor 2-1C must b 
replaced. ; 
(e) Remove the 879 rectifier Tube (A). Appl 
test prods between tube prongs 1 and 4, Check fo. 
a continuity indication. If an infinite resistance iat 
dication is obtained, check the tube socket prone . 
and the secondary terminals of high-voltage 
transformer 47-1 for loose or broken connection. 
If the connections are normal, the filament Wind. 
ing of high-voltage transformer 47-1 supplying 
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Figure 82. 


Oscilloscope BC-403—-E, power supply for horizontal sweep and video amblifer. 


ae 38°! 36-2 27-1) 879 (A) 





1000. 








, 270,000 5 270,0004- 
- o7-| 
271ic 








879(B ae 
A.C. 
INPUT 
B+ TO 68°! 
AA 
38°3 30°4 27-2 
270,000 | 270,000 1000 
327|Ao | x 
>= = TO FILAMENT 
o = | OF CATHODE RAY 
2-208 = : 2°28 2°-2G TUBE 56pP4 
| 3 | . x 
Pp 
FIL FIL 
BOTTOM VIEW TUBE BASE BOTTOM VIEW TUBE BASE 
ut 7 
A wR 


RESISTANCE MEASUREMENTS — SEE CHART 


TL-31055 


Figure 83. Oscilloscope BC-403-E, high-voltage power supply. 
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the filament voltage to the 879 (A) rectifier tube 
has an open circuit and must be replaced. 

(2) 879 Rectifier tube (B) (fig. 83). (4) 
Apply test prods between the top cap of rectifier 
tube 879 (B) and ground. Normal resistance 
indication is 6,000 ohms. If an infinite resistance 
indication is obtained, check the lead between the 
top cap of the tube and high-voltage transformer 
47-1 for an open circuit. If the lead is normal, 
high-voltage transformer 47—1 has an open circuit 
and must be replaced. If a shorted indication is 
obtained, check the top cap lead and high-voltage 
transformer 47—1 for a shorted condition. 

(b) Remove the 879 rectifier tube (B). Apply 
test prods between tube prongs 1 and 4. Check for 
a continuity indication. If an infinite resistance 
indication is obtained, check for an open circuit 
in the filament winding of high-voltage trans- 
former 47—1 that supplies the filament voltage to 
the 879 rectifier tube (B). 

(c) Apply test prods between tube prong 4 and 
the high side of capacitor 2-2A. Normal tesis- 
tance is 541,000 ohms. If an infinite resistance 
indication is obtained, check resistors 27-2, 38-4, 
and 38-3 for an open circuit. 

(d) Apply test prods across capacitor 2-2B. 
Normal resistance is approximately 10 megohms. 
If an infinite resistance indication or a resistance 
indication above 10 megohms.is obtained, resistor 
32-1 must be replaced. 

(e) Apply test prods across capacitor 2-C. 
Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 2—2C must be re- 

laced. 

(f) Apply test prods across capacitor 2—2A. 
Check for a shorted indication. If a shorted indi- 
cation is obtained, capacitor 2-2A must be re- 

laced. 

(3) Cathode-ray tube filament supply. (a) 
Remove the filament-voltage supply leads to the 
cathode-ray tube from the filament terminals of 
oscilloscope high-voltage transformer 47-1. Apply 
the test prods across the high-voltage transformer 
terminals. Check for continuity. If no continuity 
indication is obtained, the filament winding of the 
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high-voltage transformer supplying the filament 
voltage to the cathode-ray tube has an open ctr- 
cuit, and the transformer must be replaced. 

(b) Apply test prods across the cathode-ray 
filament leads that were removed from the ter- 
minals of high-voltage transformer 47-1. If an 
infinite resistance indication 1s obtained, check 
tube socket prongs 1 and 11 of the cathode-ray 
tube for loose or broken connections. 

(4) Primary winding, trans former 47-1. Dis 
connect one of the a-c input leads from the 
primary terminals of high-voltage transformer 
47-1. Connect the test prods across the primary 
terminals of high-voltage transformer 47-1 and 
check for a continuity indication, If an infinite 
resistance indication is obtained, the primary wind- 
ing of high-voltage transformer 47-1 has an open 
circuit, and the transformer must be replaced. 


116. Signal Tracing Oscilloscope Unit 

a. Test INSTRUMENTS. (1) Cathode-ray Os- 
cilloscope 1—-134—A. 

(2) Cord CD-719. 

(3) Adapter Cable CD-710. . 

b, PRELIMINARY Tests. The purpose of this 
test is to isolate defects to one particular stage 
within the oscilloscope unit. When the defect 
has been traced to a particular stage, a voltage of 
resistance measurement test of this stage is made 
to locate the defective component part. The fol- 
lowing observations should be made before signal 
tracing the oscilloscope unit. 

(1) Test No. 1. lf the signal output at keyet 
jack 53-1 of the oscilloscope unit 1s normal (ap 
proximately 35 volts) and there is no sweep indt- 
cation (no base line) on the scope screen, signal 
trace the oscilloscope unit beginning at the range 
amplifier stage (fig. 84). 

(2) Test No. 2. If the signal output at keyer 
jack 53-1 of the scope unit is abnormal and there 
is a sweep indication on the scope screen, check 
the sync. line amplifier stage of the oscilloscope 
unit for a defect; the rest of the scope unit is not 


mal (fig. 84). 








Figkre 84. Oscilloscope BC- 


2) Test No. 3. If no sweep indication is ob- 
AS 4 ae the scope screen and the signal output 
He scope unit at jack 53-1 is abnormal, check 
: ator stage within the scope unit for a 
the Oot 
, Se ; , 
defect Ne ny i. 4, If the signal output of the 
4) init at keyer output jack 53-1 is normal and 
scope : a sweep indication on the scope screen but 
there in pulse or echoes have disappeared, check 
the - deo amplifier stage within the oscilloscope 
yh for a defect. 
r. PREPARATORY STEPS. (1) Remove the oscil- 
cope unit from its case. | ie 
m0) Lay the scope chassis over on its side. 


TL 30895 


403-E, breliminary tests 1 and 2. 


Caution; Discharge the high-voltage capaci- 
‘ors in the high-voltage power supply in the scope 
unit with a shorting tool. 


(3) Remove the cover from the oscillator com- 
partment, 


(4) Plug the a-c cord into the oscilloscope 
unit. Turn the unit on by turning the sensitivity 
control clockwise. 


Norte. Always use a 0.1- or 0.01-uf capacitor in series 
with the positive terminal (vertical plates) of the test scope 
and the stage under test. Never apply a direct potential to 
the vertical plates of the test scope, as this will overload the 
unit and cause an abnormal waveform indication to be ob- 


tained, thereby destroying the purpose of the signal-tracing 
test procedure. 
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Oscilloscope Bc-403-E, preliminar) rest’ 3. 
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Figure 86. Oscilloscope BC-403-C, oscillator stage (transitron), i seses 
- Oren AL-TRAC PROCEDURE. (1) Testin [ waveform jndiea ti 
Jd, SIGNAL PRS: ; CSTR g (>) If no waveform indj = ati 
pscillator stage (figs. 86 and 87). (a) Check for the stage. aE 1S ODEs ed ates : 
A ormal waveform indication between the plate (2) Testing syne. line am plifier sta ge (fig 88) 
(tube prong 8) and ground. (4) Check for normal waveform indication bes 
tween the control grid (tube prong 5) and ground 


If the oscillator stage is of the transitron type, Jf no waveform indication is obtained, check 
: S obtained, check 


rmal signal indication between the screen (tube 7 
cgroutid: coupling Capacitors 6-1 and 6-2, and stage. 


NOTE. . 
check for no 
prong 3) an 
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Figure 87. Oseillascope 5C-403-E, oscillator stage (triode), 


(6) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 
no waveform indication is obtained, test the tube 
and stage. 


(3) Testing sync. line transformer 49-1 (fig. 
138 


88). (1) Check for normal waveform indication 
between the secondary winding of the transformer 
and ground, 

(6) If no waveform indication is obtained, 
check the transformer and stage. 
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Figure 88. Oscilloscope BC-403-E, sync. line amplifier 
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Figure 89. O seflloscape BC—403-E, rage amplifier stage. 
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GOW TROL 


(4) Testing range amplifier stage (fig. 89). 
‘y) Check for normal waveform indication be- 
tween the control grid (tube prong 5) and ground. 
If no waveform indication is obtained, check 
coupling Capacitor 6-2 and stage. 

4) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground. If 


no waveform indication is obtained, test the tube 


and stage. 


TO CONTROL 








PLATE 
OF RANGE 
AMP. 


TO 


GRID OF 
BUFFER AMP 





(5S) Testing + 
(2) ee ; = ange Tansform ey 
tween the secon elie Waveform ind; ( oo) 

' “ary windin fake eon 
and ground. & OF the transforma, 

| (mer 

(2) If no Wavetorm indies: 
check the transformer and ée o1On 

6) Testi uffe oe 

5 ee buffer amplifier  (£ 
(a _Chec for normal Wave a8e (fig. 
tween the control grid (tube 


49-2 (fc 


is Obtained 


Figure 90. Oscilloscope BC-403-E, Phasing wil 
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i If no waveform indication is obtained, test the tween the plate (tube prong 8) and ground, If 
WA phase-control unit. no waveform indication is obtained, test the tube 


(6) Check for normal waveform indication be- and stage. 
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Figure 92, Oscilloscope BC-403—E, square-wave amplifier stage. 
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(7) Testing square-wave amplifier stage (fig. (6) Check for normal waveform indication be- 


92). (4) Check for normal waveform indication tween the plate (tube prong 3) and ground. If 
es ‘the control grid (tube prong 5) and 


no waveform indication is obtained, test the tube 
round. If no waveform indication is obtained, and stage. 
check coupling Capacitor 6-7 and stage. 
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Figure 93. Oscilloscope BC-403-E, pulse generator stage, 
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Figure 94. Osctlloscope BC-403-E, saw-tooth generator stage. 
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Figure 95. Oscilloscope BC-403-E, video amplifier stage. 


146 


(8) Testin & pulse generator stage (hg. 93). 

4) Check for normal waveform indication be- 
‘ween the control grid (tube prong 5) and ground. 
If NO waveform indication is obtained, check 
Coupling Capacitor 6-6 and stage. 

(2) Check for normal waveform indication be- 

tween the plate (tube prong 3) and ground, If 
NO waveform indication is obtained, test the tube 
and Stage. 
2) Testing saw-tooth-generator Stage (fig. 
94). (a) Check for normal waveform indication 
between the control grid (tube prong 5) and 
gtound. If no waveform indication is obtained, 
check coupling Capacitor 6-8 and stage. 

Nore. To check the final output of this stage, short out 
safety interlock switch 56-1. A piece of tape wrapped around 
the switch plunger will hold it in a closed position. 

Caution: After a short warming-up period, a 
Clicking sound will warn the operator that the 
high-voltage relay has closed and that the high- 
voltage circuit is now in operation. Exercise care, 
sO as not to come in direct contact with high- 


voltage potentials. 


4 TO SAW TOOTH GENERATOR 
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ee 
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(4) Check for normal waveform indication be- 
tween the plate (tube prong 3) and ground, of the 
6L6 tube in the saw-tooth-generator stage. If no 
waveform indication is obtained, test the tube and 
stage. 

(10) Video amplifier stage. The video am- 
plifier stage should not be signal traced. Use the 
voltage or resistance measurement procedure to 
analyze this stage (fig. 95). 7 

(11) Cathode-ray tube stage. Due to the high- 
voltage potentials present, the cathode-ray tube 
stage should not be signal traced. Use the resis- 
tance measurement procedure only, for this stage 
(fig. 96). 

(12) Check over-all performance. After com- 
pletion of the signal-tracing procedure and the 
oscilloscope unit has been restored to normal op- 
erating condition, check the over-all performance 
of the oscilloscope unit. See paragraph 1164(1), 
(2), and (3). 
ae see figure 97 for waveforms of Oscilloscope BC- 
403-F. 
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Figure 96. Oscilloscope BC-403-E, cathode-ray tube stage. 
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CHAPTER 5 


REMOVAL AND REPLACEMENT OF PARTS 





Section |. GENERAL INFORMATION 


117. Introduction 

Chapter 5 is designed to help the trouble shooter 
remove and replace many listed parts in the re- 
ceiver, oscilloscope, transmitter, heyer, rectifier, 
water cooler, and antenna position control of 
Radio Sets SCR-270-(* ) and SCR-271 —(™ J, For 
easy reference, the parts are listed in numerical 
order according to the particular component in 
which they are located. For example, if the re- 
s to remove or replace rectifier cur- 
28, he refers to Rectifier RA- 


pairman wishe 
ar. 128). 


rent Transformer . 
60-A (sec. I), current transformer 28 (Pp 


Fieure 98, 





118. Replacement of Defective Parts 

a. In some cases, it may not be necessary to re- 
place a defective part with a new part. The trou- 
ble shooter may be able to repair the defect and 
reinsert the original part. There are some occa- 
sions when merely a portion of the part is defec- 
tive, such as the series resistor in a socket assembly. 
In such instances, chapter 5 will provide the step- 
by-step procedure for removing and disassembling 
the part. When the part has been disassembled, 
the necessary repairs can be made. The part may 
then be assembled and inserted in the component 


~ TL30933 


Rectifier RA-60-A, side panels removed, 
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as Outlined in the procedure. 

b. Chapter 5 may also be used for location pur- 
poses. Photographs and diagrams showing the 
location of each part will be helpful when per- 
forming the trouble shooting procedures outlined 
in chapter 4, or when studying the schematic dia- 
grams of the various components. 


119. Preliminary Procedure 


Before removing or replacing any part, the 


oils shooter should study the complete pro- 
cedure, noting the tools required, the number of 
men necessary for the operation, and the precau- 
tions to be taken. 

>. Neatness is an important factor in the speedy 
removal and replacement of parts. Nuts, bolts, 








washers, and other small parts should be placed in 
containers as they are removed. ‘This precaution 
will prevent these parts from being lost or from 
falling inside a component and causing serious 
damage to equipment. 

c, Carelessness in handling tools or in perform- 
ing trouble shooting procedures may cause more 
damage than the original defect. Before remov- 
ing or replacing any pats the technician should 
make sure that all power has been removed ‘from 
the component and that all capacitors within the 
component have been discharged. He should also 
review the cautions listed in section IT, chapter 1. 
Failure to follow these cautions may result in se- 
rious injury or loss of life. 
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Figure 99. Rectifier RA-60-—A, rear view of front panel 
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Section Il. RECTIFIER RA-60-A 


120. Capacitor (Filter) 2 


a. TOOLS REQUIRED. (1) One-inch socket 


wrench. 
(2) Adjustable open-end wrench. 
3) Large screw driver. 
(4) Drop light. 
b, REMOVAL. 
Caution: All voltages m 
the rectifier. 
(1) Remove the nut and lockwasher from the 
round terminal of the capacitor. 
(2) Remove the ground lead and clamp. 
3) Remove the bolts, lockwashers, and nuts 
from the clamp on the positive terminal of the 


capacitor. 

(4) Loosen ( 
the insulated terminal 
nected to the high-voltage t¢ 


citor by the bus tube. | | 
5) Push the filter-reactor bus tube in a clock- 


ay from the positive terminal of 


ust be removed from 
ir 
ree 


do not remove ) the screw from 
of the filter reactor con- 


rminal of the capa- 


wise direction aw 
the capacitor. 

(6) Push 3 
counterclockwise direc 
rerminal of the capacitor. | | 
7) Grasp the bleeder bus tube and remove tt 
from the positive terminal of the capacitor. 

8) Remove high-voltage series resistor 9 from 


its clamp- 
go) Loosen the uppe 
10) Lift the output bus tube away 

ve terminal of the capacitor. 

(11) Remove the nut and lockwasher from the 

rerminal of the capacitor. 

=" 742) Remeye the mounting 

or terminal. 


Remove th 
acitor to the floor of the rectifier (the nuts 


the shorting-switch bus tube in a 
rection away from the positive 


r clamp mounting bolt. 
from the 


posit! 
clamp from the 


| sacl 3 
cape™ e four mounting bolts holding 


ae securely fastened below the floor of the rec- 
rife) ° 
14) Remove the capacitor from the unit. 


5 REPLACEMENT. Reverse above procedure to 


replace the capacitor. 

Filament Rheostat 8 
4, Tools RequireD. (1) Screw driver. 
9 Adjustable open-end wrench. 

3) Drop light. 
b. REMOVAL. 
Caution: All voltages must be removed from 


the rectifier. 


121. 





as 
MOUNTING BOLT 


1130947 


Figure 100 rei 
10, Rectifier RA-60-A, showjye Jeeort 
filament rheostet 9 ing location of 





(1) Remove the 
. aN mo Var vie 
nuts (fig, 100). unting bolts, W 
(2) Grasp th 
‘ e filament rhec 
Racle\tand: ee nt rheostat (fron 
k) and move it slightly, away from i rom -the 
(3) Turn the filament theost oe SUPPOr: 
Seine nt rheostat counterclc 
( y ne the two terminals RUEECIOCKS 
4 emove the bolt : 
’ s fr Soe 
terminals. from the front and rear 
te Remove and tag the leads 
3) ae Eo theostat out of the unit 
oh we ‘he ol Sc 
brackets. a from the mounting 
So ra 
(8) Remove the brackets and holders 
( ae Remove the cover plate : 
c. REPLACEMENT. Reverse 
: : ' rerse above procedur 
sacbaliva Geceieeeiit. tse above procedure to 


ashers. and 


122. Key Switch 18 (fig. 101) 
(2 ae REQUIRED. (1) Screw driver. 
2) djustable open-end wrench, 
(3) Drop light. 
b, REMOVAL. 
Caution: All voltages , 
jee ges must be removed from 
(1) Lock. (a) Remove 
| move the bolts ftror | 
right and left terminals. iectiels 4 
(4) Remove and tag the leads. 
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Figure 101. Rectifier RA-60-A, showing location of switches 18, 19 (1 and 3), 20, ana 32. 


(¢) Remove the four front mounting bolts, 
washers, and nuts. 

Caution: Be careful not to drop the washers 
and nuts. 

(7) Remove the complete assembly from the 
front panel. 

(¢) Remove the four bolts from the lock 
mounting plate. 


(J) Remove the two bolts holding the lock to 


the mounting plate and withdraw the lock. 

(2) Switch. (a) Remove the two bolts from 
the switch. 

(4) Withdraw the switch from the mounting 
plate. 

(3) Switch spring. (a) Open the spring eye 
attached to the fixed mounting stub. 

Caution: Open the eye slightly. The spring ts 
easily broken. 
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(4) Grasp the spring and slide it over the fixed 
mounting stub. 


(c) Remove the spring from the switch-arm 
mounting stub. 

c. REPLACEMENT. Reverse above procedure to 
replace switch spring, switch, and lock. 


123. Switches 19 (1-3) (fig. 101) 
ad. TOOLS REQUIRED. 
(2) Socket wrench, 
b, REMOVAL. 
Caution: All voltages must be removed from 

the rectifier. 

(1) Remove the two switch mounting bolts, 
nuts, and washers on the panel (figs. 101 and 
102). 

(2) Pull the switch away from the rear of the 
panel and turn it over. 


(1) Screw driver. 





1130954) 


Figure 102. Rectifier RA-—60-A, showing location of 


switches 19-2 and 21, 


(3) Remove the bolts from the two terminals. 
(4) Remove and tag the leads. 
(5) Remove the switch. 
c, REPLACEMENT. 


Reverse above procedure to 
install a new switch. 


124. Emergency Stop Switch 20 (fig. 101) 
4d. TOOLS REQUIRED, 
(2) Drop light. 
6b, REMOVAL. 
Caution: All voltages must be removed from 

the rectifier. 

(1) Switch, (a) Remove the bolts from the 
top and bottom terminals. 

(>) Remove and tag the leads. 

(c) Remove the bolt from the mushroom head. 

(7) Remove the mushroom head. 

(e) Remove 
the front panel, 

(f) Remove the switch 
front panel. 


(2) Contact Spring, plunger, and plunger 
spring. (a) Remove the two bolts and lock- 
washers from the back of the switch 

(6) Push the plunger in. 

(c) Grasp the contact and turn 14 turn. Re- 
move the contact. 

Caution: Hold one hand over the assembly to 
prevent losing the spring. 

(7) Remove the contact spring from the as- 


sembly, 


(1) Screw driver. 


the two sel f-+- : a PR P 
> self tapping screws from 


from the rear of the 


(¢) Remove the plunger from the assembly. 

(f) Remove the spring from the plunger. 

c. REPLACEMENT. (1) Contact spring, plun- 
ger, and plunger spring. (a) Replace the spring 
on the plunger. 

(4) Replace the plunger in the assembly. 

(c) Replace the contact spring in the assembly. 

(7) Holding the spring in place, push the 
plunger in, replace the contact, and turn it 14 turn. 

(¢) Replace the two bolts on the back of the 
switch. 

(2) Switch. (a) Place the switch in proper 
position on the rear of the front panel. 

(+) Replace the two self-tapping screws. 

(c) Replace the mushroom head. 

(d) Replace the bolt on the mushroom head. 

(¢) Replace the leads on the two terminals. 

(J) Replace the bolts on the terminals. 


125. Main Plate Transformer 25 (fig. 103) 


a. TOOLS REQuIRED. (1) Screw driver. 


(2) Socket wrenches. 

(3) Adjustable open-end wrench. 
(4) Gas pliers. 

(5) Offset wrench. 

b. REMOVAL. 
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Caution: All voltages must be removed from 
the rectifier. 


Notre. Several men are needed for this operation. 


(1) Remove the rectifier tubes (par. 132, WL- 
531 Tubes). 

(2) Remove the filament transformer (par. 
126). . 

(3) Remoye the three clamps from the fila- 
ment-transformer suppott. 

(4) Lay the filament lead cables to one side 
and tag the leads. 

(5) Remove the bolts holding the filament- 
transformer supports. 

Caution: Take care to prevent the lockwashers 
and nuts from falling below the floor of the unit. 

(6) Remove the filament-transformer supports. 

(7) Loosen the screw clamps on the trans- 
former terminals. 

(8) Remove and tag the connections. 

(9) Remove the nut and lockwashers holding 
the socket to the insulator. 

Caution: Take care not to crack the insulator. 

(10) Remove the tube sockets. 

(11) Remove the nuts from the four bolts 
holding the insulator clamp to the top of the 
transformer. 

(12) Remove the clamp (two pieces) and the 
gasket, 

Caution: Be careful not to tear the gasket. 

(13) Remove the insulator top cap by turning 
counterclockwise. 

(14) Remove the insulator by prying it loose. 


Caution: Be careful not to break the insulator. 


(15) Lift the insulator out of the transformer. 

(16) Remove the bolts holding the trans- 
former to the floor of the unit (the nuts are welded 
to the bottom). 

(17) Cover the cables on the floor of the unit 
with a board 1/ inch thick. 

(18) Tip the transformer slightly and place a 
roller underneath it. 

(19) Slide the transformer out through the 
panel opening. 

c. REPLACEMENT. (1) Cover the cables on 
the floor of the unit with a board !/ inch thick. 

(2) Place the transformer on a roller and slide 
it through the panel opening. 

(3) Tip the transformer off the roller in proper 
position on the floor of the unit. Remove the 
board. 

(4) Replace the bolts holding the transformer 
to the floor of the unit. 

(5) Replace the insulator. 
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(6) Replace the insulator top cap and turn it 
clockwise. 

(7) Replace the clamp and gasket. Shellac the 
gasket. 

(8) Replace the nuts on the four bolts holding 
the insulator clamp to the top of the transformer. 

(9) Replace the tube sockets. 

(10) Replace the nuts and lockwashers hold- 
ing the sockets to the insulator. 

Caution: ‘Take care not to crack the insulator. 

(11) Replace the connections. 

(12) Tighten the screw clamps on the trans- 
former terminals. 

(13) Replace the filament-transformer sup- 
ports, 

(14) Replace the bolts, lockwashers, and nuts 
holding the filament-transformer supports. 

(15) Replace the filament lead cables. 

(16) Replace the three clamps on the filament- 
transformer support. 
(17) Replace the filament transformer (pat. 
126). 

(18) Replace the rectifier tubes (par. 132, 
WL-531 Tubes). 


126. Filament Transformer 26 (fig. 104) 

a. Toots Required. (1) Gas pliers. 

(2) Offset wrench. 

(3) Screw driver. 

(4) Socket wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the spare tubes from the rack. 

(2) Remove the upper set of nuts and washers 
from the back of the secondary winding terminal 
strip. 

(3) Remove and tag the transformer leads. 

(4) Turn the knurled nuts counterclockwise. 
Remove and tag the tube filament leads. 

(5) Remove the lower set of nuts from the 
back of the terminal strip. 

(6) Remove the high-voltage filter-reactor bus 
tube, 

(7) Remove the two nuts from the insulator 
panel and remove the panel. 

(8) Remove the nuts from the transformer 
primary-terminal strip. 

(9) Remove and tag the leads. 

(10) Remove the two nuts and washers hold- 
ing the filament transformer to the stand (under 
side). 

(11) Cut off the strings holding the interlock 
wires to the filament stand. 










FILAMENT TR 





Firenre ] O04, 


, (12) Remove the bolts, nuts 
from the transformer frame m : 
(13) Remove the cl 
wires to the frame. 
(14) Remove the bolts. 
(15) Pull the wire out of the way. 
(16) Grasp the transformer at the bottom and 
lift it out of the unit. 
_ ¢. REPLACEMENT, Reyerse above procedure to 
install a new filament transformer. 
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127. Variable Autotransformer 27 (fig. 105) 
a. TOOLS REQuIRED. (1) Socket wrenches. 
(2) Allen setscrew wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the nuts and lockwashers from 
the transformer terminals. 

(2) Remove and tag the leads. 
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Fienre 105, Rectifier RA-GO-A, showing location of 
vartable autotransformer 27. 


3) Loosen the setscrew on the high-voltage 
centrol handwheel and remove the wheel. 

(4) Remove the bolts and lockwashers from 
the transformer mounting (the nuts are welded to 
the under side of the floor). 

(5) Move the transformer away from the front 

anel until the shaft is free of the hole. 

(6) The transformer may now be removed 
from the unit. 

Caution: Be careful not to damage the cables 
and parts mounted on the floor of the unit. It 
may be necessary to remove any other parts which 
prevent removal of the transformer. 

c. REPLACEMENT. Reverse above procedure to 
install a new autotransformer. 


128. Current Transformer 28 

a. TOOLS Required. (1) Long-nose pliers. 

(2) Screw driver. 

(3) Adjustable open-end wrench. 

(4) Offset screw driver. 

b. REMOVAL. 

Caution: A\l voltages must be removed from 
the rectifier. 

(1) Remove the cotter pin from the pin on the 
terminal cover. 

(2) Remove the pin by turning it until the 
center slot in the pin slides through the opening. 

(3) Grasp the terminal block cover firmly and 
withdraw it from the clamps. 

(4) Loosen the screw locks. 

(5) Remove and tag the two leads. 


156 


(6) Remove the nuts, bolts, and lockwashers 
from the bus bar. 


(7) Remove and tag the cables. 


(8) Remove the four mounting bolts holding. 


the current transformer to the floor of the rectifier 
unit (the nuts are welded to the floor). 

(9) Lift out the transformer. | 

¢. REPLACEMENT. Reverse above procedure to 
install a new transformer. 


129. Filter Reactor 29 (fig. 106) 

4. TOOLS REQuIRED. (1) Screw driver. 

(2) Socket wrenches. 

(3) Adjustable open-end wrench. 

(4) Gas pliers. 

(5) Drop light. 

b, REMOVAL. 

Caution; All voltages must be removed from 
the rectifier. When removing the bus tubes be 
careful not to break them. 

Nore. Two men are required for this operation. 

(1) Remove the two bolts from the top of the 
insulated terminals. 

(2) Loosen the bolt on the positive terminal 
of capacitor 2. 

(3) Move the capacitor bus tube in a clock- 
wise direction away from the reactor. 

(4) Loosen the nut on the back of the filament- 
transformer terminal strip which holds the reactor 
bus tube. 

(5) Move the filament-transformer bus tube 
clockwise away from the reactor. 

(6) Remove the nut from the top of the reactor 
insulator. 

(7) Remove the four nuts from the mounting 
brackets holding the insulators. 

(8) Lift off the clamp. 

(9) Push down the bolt inside the insulator. 

(10) Use the hands to pry the insulator loose. 

(11) Lift the insulator away from the mount- 
ing plate. 

(12) Remove the washers (one lock, one metal, 
one fibre) by turning the insulator over in the 
hand. 

(13) Remove the two bolts holding the in- 
sulator mounting plate to the reactor. 

(14) Remove the mounting plate. 

(15) Remove the four mounting bolts holding 
the reactor to the floor of the unit (the nuts are 
welded to the floor of the unit). 

(16) Remove the heating element and socket. 


(17) Place a %4-inch board over the cables on 
the floor of the unit. 
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Figure 106. Rectifier RA-60-A, showing location of filter reactor 29. 


2 2 ¢ a ‘ 
(18) Place a roller under the reactor and re- 
move fr > uni ; 
rove from the unit (two men are preferable for 
this operation), 
¢, REPLACEMENT. 


(1) Place a %-inch board 
over the cables on the 


(2) Pla floor of the unit. 
ace ; 7 
lace in 5 roller under the new reactor and 
F (3) Reston Position in the unit 
3) Keplace the heat; ; 
Bs 1e four mounting bolts holding 
1€ reactor to the floor of the unit 
5) Replace the ins 
A a ee the insulator mounting plate. 
+ 5 < “pf a ’ ~ . ' 
a place the two bolts holding the mount- 
ing plate to the reactor. 
(7) Replace the washers (One fibre, one metal, 
one lock) on the insulator. 
(8) Replace the insulator on the mounting 
plate. 
9) P 
(9) Push the insulator mounting bolt up 
through the insulator. 


(10) Replace the clamp. 





11) Replace the four nuts on the mounting 


brackets holding the insulators. 


(12) Replace the nut on the top of the reactor 


insulator. 


Caution: Do not tighten too much. 


crack the insulator. 
13 
hack to the reactor. 

(14) Tighten the nut on the 
ment transformer which holds 
tube. 

(15) Move the capacitor bus 
reactor. 

(16) Tighten the bolt on the 
of capacitor 2. 


It may 


Move the filament-transformer bus tube 


back of the fila- 
the reactor bus 


tube back to the 


positive terminal 


(17) Replace the two bolts on the top of the 


insulated terminals. 
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ASBESTOS COVERS 


B FLEXIBLE LEAD 


BOLT HOLDING §j 
| ARMATURE BRACKET 





Figure 107. Rectifier RA-60-A, showing location of 
main contactor 36, 


130. Main Contactor 36 (fig. 107) 


a. TOOLS REQUIRED. (1) Offset wrench. 
(2) Adjustable open-end wrench. 

(3) Screw driver. 

(4) Offset screw driver. 

(5) Socket wrench. 

‘23 Drop light. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Relay. (a) Remove the nut and_lock- 
washer holding the terminal lead to the capacitor 
arm. 

(5) Remove the lead. 

(c) Remove the lower tapped bolt and loosen 
the upper tapped bolt holding the armature 
bracket. 

(2) Turn the bracket away from the arm, 

(e) Remove the bolt and nut holding the flex- 
ible lead to the grounding switch arm. 

(f) Remove the front bolt and loosen the rear 
bolt which holds the fixed contact of the ground- 
ing switch to the insulator. 

(zg) Turn the contact around, 

(/) Pull the relay armature sidewise from the 
relay. 

(7) Pull the spring off the grounding switch 
arm. 
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(j) Remove the two nuts holding the coil leads. 
Remove the washers and leads. 

(k) Tag the leads. 

(/) Remove the four mounting bolts holding 
the relay to the mounting panel. 

(72) Remove the relay. 

(2) Asbestos covers. (a) Remove the tapped 
bolts from the side of the asbestos covers. 

(b) Remove the tapped bolts below the asbestos 
cover clamp. 

(c) Slip the clamp and covers off the contact. 

¢, REPLACEMENT. Reverse above procedure to 
replace asbestos covers and relays. 


131. Overload Relay 37 (fig. 99) 

a. TOOL REQuIRED. Screw driver. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the glass cover from the relay. 

(2) Remove the bolts holding the shorting bar 
on the upper set of terminals. 

(3) Remove the shorting bar. 

(4) Remove the bolts from the center and 
lower terminals. 

(5) Remove and tag the leads. 

(6) Take out the bolt holding the cable clamp 
and remove the clamp, gently pulling the wires 
to one side. 

(7) Holding the relay in front, remove the 
upper mounting bolt. 

Caution: Be careful. The mounting bolts are 
short. 

(8) Remove the relay. 

Cc, REPLACEMENT. Reverse above procedure to 
replace overload relay. 


132. WL-531 Tubes 

a. TOOL ReQuirep. Screw driver. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the rectifier. 

(1) Remove the two thumbscrews on the fila- 
ment-transformer terminal strip. 

(2) Remove the leads. | 

(3) Loosen the thumb clamps holding the tube 
in the socket. 

(4) Lift the tube out of the socket. 

c. REPLACEMENT. Reverse above procedure to 
install new tube. 
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Freure 108. Keyer BC—-758-—A, location of parts, front panel (rear), 
a é 4 j d 
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Figure 109. Keyer BC-758—A, location of parts, middle shelf. 
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Figure 110. Keyer BC-758-A, location of parts, bottom shelf. 
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CAPACITOR 
CAPACITOR 
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RESISTOR 
RESISTOR 
RESISTOR 
RESISTOR 


DESCRIPTION 
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SCHEM, PART NO, 


I7-6 
i8 
19-1 
19-2 
z0 
Qt 
21-2 
gi-3 
2I-4 
23-\ 
23r2 
24 
27 
26 
29 
30 
40 
50 
&3 
56 
él 
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TO 
TS 
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DESCRIPTION 

RESISTOR {100m™) bo Ww 
RESISTOR (200m) ‘»w 
RESISTOR (z000") iw 
RESISTOR (2000°) IW: 
RESISTOR (20000) Iw 
RESISTOR (s0000 ) Iw 
RESISTOR (680000) Iw 
RESISTOR (80000) Iw 
RESISTOR (S0000°) iw 
RESISTOR (200°) 20 
RESISTOR (200) 2W 
RESISTOR (z000°) 2W 
RESISTOR 2500") iow 
RESISTOR (5000") 1Ow 
RESISTOR (200007) 20w 
RESISTOR (10007 } 20W 
POTENTIOMETER( 250m") 
SWITCH (SELECTOR) 
SWITGH 

CHOKE 


TRANSFORMER (POWER) 
TAANSFORMER (AUDIO ) 
CAPACITOR ( VARIABLE) 
RESISTOR (e50mN") 1 
TL 30072 





Keyer BC—758-A, location of parts, top shelf. 








Section Ill. KEYER BC-758—-A 


133. Capacitor (1st Filter) 10 

d. TOOLS (1) Adjustable open- 
end wrench, 

(2) Screw driver. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Turn the relay panel over and. anchor in 
place. 

(2) Remove the nuts and lockwashers from 
the capacitor terminals. | 

(3) Remove and tag the leads. 

(4) Remove the bolts, lockwashers, and nuts 
from the mounting clamp. 

(5) Raise the clamp and slide in over the ter- 
minals. 

(6) Grasp the capacitor at the bottom and tip 
it back. Slide it out of the unit. 

(7) Remove the ground bus bat from the capa- 
citor. | 

c. REPLACEMENT, Reverse above procedure to 
replace filter capacitor. 


REQUIRED. 





TL30979 | 


i 


a ‘a. FS a ‘ os = 3 
Figure 112. Keyer BC- 758-A, removal of potentiometer 39. 


134. Potentiometer (Bias) 39 (fig. 112) 
4. TOOLS REQUIRED, (1) Soldering iron. 
(2) Screw driver, 81-inch. 
(3) Small screw driver. 
b, REMOVAL. 
Caution: All voltages must be removed from 
the keyer. 


Notre. Two operators are required for this procedure. 


(1) Loosen the two setscrews on the control 
knob and remove the knob. 

(2) Remove the panel plate by taking out the 
two tapped bolts. 

(3) Remove the bolts holding the leads to the 
terminals 1, 2, and 3 of the potentiometer. Tag 
the leads, | 

(4) Remove the mounting bolts, nuts, and 
spacers holding the potentiometer to the front 
panel of the keying unit. 

Caution: ‘Take care not to drop the nuts and 
spacers. 

( 5) Remove the potentiometer. 

c. REPLACEMENT. Keverse above procedure ro 
install a new potentiometer. 


135. Potentiometer (Pulse Width) 40 

a. TOOLS REQUIRED. (1) Screw driver. 

(2) Soldering iron. 

( 3) Adjustable open-end wrench. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

1) Remove and tag the two leads from the 

terminals of the potentiometer, | | | 

( 2) Loosen the setscrews holding the potentio- 


‘meter shaft coupling to the shaft. 


(3) Remove the nut and lockwasher holding 
the potentiometer to the mounting bracket. 

(4) Remove the potentiometer. al, 

c. REPLACEMENT. Reverse above procedure to 
replace potentiometer. 


136. Blower 41 
4. TOOLS REQUIRED. 
(2) Spintite wrench. 
hb, REMOVAL. 
Caution: All voltages must be removed from 
the keyer. a 
(1) Remove the air filter. . | 
>) Remove the bolts holding the a-c input 
s to the blower-motor terminals. 


(1) Screw driver. 


lead 
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(3) Remove and tag the leads. 

(4) Remove the bolts, nuts, and lockwashers 
holding the blower motor to the frame. 

(5) Remove the blower. 

c, REPLACEMENT. Reverse above procedure to 
replace the blower. 


137. Meters (Keying Supply and Bias) 44 
(1-2) 
ad. TOOLS REQUIRED. 
(2) Screw driver. 
(3) Pliers. 
b. REMOVAL. 


Caution: Al\l voltages must be removed from 
the keyer. 


(1) Spintite wrench. 


Note. Two operators are required for this operation. 


(1) Remove the four meter resistors (multi- 
pliers). 

(2) Loosen the bolts on the lower mounting 
terminals of the resistors. 

(3) Remove and tag the leads. 

(4) Remove the nuts and lockwashers from 
the meter terminals. 

(5) Remove and tag the leads. 

(6) Remove the bypass capacitors. 

(7) Remove the mounting bolts, nuts, lock- 
washers, and spacers holding the meter panel to 
the front panel. 

Caution: Be careful not to drop the spacers, 

(8) Remove the meter panel. 


Note. While one operator holds the meter panel, the 
other operator removes the mounting bolts on the meter panel. 


(9) Remove the three mounting bolts, nuts, 


h, 
BEEN nar v 


SIF 


13 Pie i ae 
RELAY #478 


RELAY #48 


Frenre 113. 
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and lockwashers holding the meter to the meter 
panel. 

(10) Remove the meter. 

c, REPLACEMENT. Reversé above procedure to 
replace meter. 


138. Relay (Time Delay) 45 (fig. 113) 
d. TOOLS REQUIRED. 
(2) Screw driver, 
(3) Pliers. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the relay panel mounting screws. 

Caution: When removing the last screw, take 
care not to drop the panel and injure the relays 
which are attached. 

(2) Turn panel over and anchor it so that tt 
will stay in an upright position. 

(3) Remove relay cover. 

(4) Remove the nuts and lockwashers holding 
the white, black, and yellow leads to the relay 
terminal. 

(5) Remove and tag the leads. 

(6) Remove the two mounting bolts, lock- 
washers, and nuts holding the relay mounting 
bracket to the relay panel. 

(7) Remove the relay. 

c. REPLACEMENT. Reverse above procedure to 
replace relay. 


(1) Spintite wrench. 


139. Switch (Selector) 50 (fig. 111) 


a. TOOLS ReQuirED. (1) Small screw driver. 
(2) Adjustable open-end wrench. 


TL30983 


Reyer BC-758—A, showing location of relays 45 to 49 inclusive. 


(3) Soldering iron. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Sketch a rough outline of each of the 
switch wafers. 

(2) Label each sketch to correspond with the 
position of the switch wafer. For example, the 
ketch for the front wafer might be labeled P. 

(3) Number the terminals on each sketch to 
correspond with the switch positions. For ex- 
ample, the terminals of the front wafer might be 
labeled F1, F2, etc. 

(4) Label each lead to correspond with the 
terminal number on the corresponding sketch. 

(5) Remove the leads from the contact ter- 
minals. 

(6) Loosen the setscrews holding the coupling 
to the switch shaft. 

(7) Remove the nut and washer holding the 
switch to the mounting bracket. 

(8) Remove the switch. | 
¢. REPLACEMENT. (1) Place the switch in 
the proper position. ) 

(2) Replace the nut and washer holding the 
switch to the mounting bracket. 

(3) Tighten the setscrews holding the coupling 
to the switch shaft. 

(4) Connect the leads to the contact terminals 


- - , 
- = 
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at 
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Figure 114. Keyer BC-758-A, removal of circuit breaker 54. 
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in the order shown by the corresponding sketches 
made in the removal! process. 


140. Circuit Breaker 54 (fig. 114) 


4. TOOLS REQUIRED. (1) Screw driver. 

(2) Spintite wrench. 

b. REMOVAL. 

Caution: Al\l voltages to keyer must be tfe- 
moved at the distribution panel or power panel 
before attempting to work on the circuit breaker. 


Note. Two operators are required for this procedure. 


(1) Remove the nuts holding the leads to the 
circuit breaker terminals. 

(2) Remove and tag the leads. 

(3) While one operator holds the circuit 
breaker and clamp, the other Operator removes 
the bolts, lockwashers, and nuts from the mount- 
ing Clamp. 


NOTE. 
same time. 


The face plate and bracket will come off at the 


(4) Remove the circuit breaker. 
¢. REPLACEMENT. Reverse above procedure to 
install a new circuit breaker. 


141. Filament Transformer 58 (fig. 115) 
d. TOOLS REQUIRED, (1) Open-end wrench. 
(2) Screw driver. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the first 450TH tube. 

(2) Remove the nuts and lockwashers from 
the primary and secondary terminals. 

(3) Remove and tag the leads. 

(4) Remove the two mounting bolts on the 
transformer primary side. 


fag MOUNTING 
BOLTS | 


TRANSFORMER 
5: 


1.30987 [ne 


PRIMARY 
TERMINALS 


Figure 115. Keyer BC-758—-A, showing location of 


Transformer 58, 
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Figure 116. Keyer BC-758—A, showing location of Transformer 59. 


(5) Loosen the two mounting bolts on the 
transformer secondary side. 

(6) Slide the transformer out of the mounting. 

c, REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 


142. Filament Transformer (Second 450th 
tube) 59 (fig. 116) 
a. TOOLS ReEQuiRED. (1) Screw driver. 
(2) Open-end wrench. 
(3) Spintite wrench. 
(4) Soldering tron. 
b. REMOVAL. 
Caution: All voltages must be removed from 
the keyer. 
(1) Remove the second 450TH tube. 
(2) Remove the nuts from the filament ter- 
} minals on the 450TH tube socket. 
(3) Remove the two bus wires. 
(4) Remove the nut and lockwasher from the 
| center terminal of the secondary winding. 
| (5) Remove and tag the lead. 
(6) Remove and tag the four leads from the 
primary terminals. 
| (7) Remove the four mounting bolts holding 
the transformer to the chassis. 
(8) Remove the transformer and the attached 
i bus wires. 
(9) Remove the bus wires. 
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c. REPLACEMENT. Reverse above procedure to 
install a new filament transformer. 


143. Filament Transformers (866’s) 60 (1-3) 

a. Toots Requirep. (1) Screw driver. 

(2) Open-end wrench. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the keyer. 

(1) Remove the four 866 tubes. 

(2) Remove the nuts and lockwashers from the 
primary and secondary terminals (fig. 117). 

(3) Remove and tag the leads. 

(4) Remove the two mounting bolts from the 
secondary side. 

(S) Loosen the two mounting bolts on the 
primary side. 

(G): Slide the transformer forward and remove 
it from the unit. 

c, REPLACEMENT, Reverse the procedure given 
above to install a new filament transformer. 


144. Power Transformer (Low Voltage) 61 


a. TOOLS Requirep. (1) Screw driver. 
(2) Spintite wrench. 

(3) Soldering iron. 

(4) Wire cutters. 

b, REMOVAL. 





Caution: A\l voltages must be removed from 
the keyer, 

(1) Remove the second 450TH tube. Follow 
the procedure outlined in paragraph 147. 

(2) Cut each set of wires about 2 inches from 
the ends of the terminals. 

Nore. Cutting the leads in this manner will allow. suf- 
ficient color coding for terminal identification when the trans- 
former is being replaced. 


(3) Remove the four mounting bolts, lock- 
Washers, and nuts holding the transformer to the 
chassis, 

(4) Remove the transformer. 

¢, REPLACEMENT. Reverse above procedure to 
replace the power transformer. 


145, Plate Transformer (High-Voltage) 62 
(fig. 117) 
ad. TOOLS REQUIRED. 
(2) Socket wrench. 
(3) Spintite wrench. 
(4) Offset wrench. 
(5) Screw driver. 
b. REMOVAL. 
Caution: All voltages must be removed from 
the keyer. 
(1) Remove the four 866 rectifier tubes. 
(2) Remove the nut and lockwashers from the 
rear terminal of the high-voltage capacitor 10. 
(3) Remove and tag the lead. 
(4) Remove the nuts and lockwashers from the 


( 1 ) Open -end wrench. 





Freure 117, 


primary and secondary terminals 
transformer. 

(5) Remove and tag the leads. 

(6) Remove the bolts and lockwashers from 
the bottom of the three Square porcelain insulators 
on the transformer mounting bracket, 

(7) Remove and tag the insulators. 

(8) Remove the four mounting bolts, lock. 
washers, and nuts. 

(9) Remove the 866 tube sockets. 

(10) Remove the heater socket. 

(11) Cover the wires on the floor of 
with a 14-inch board. 

(12) Slide the transformer out through the left 
side of the keyer. aw, 

(13) Remove the bolts, lockwashe 
holding the insulator brackets, 

(14) Remove the brackets for replacement on 
the transformer, | 

c, REPLACEMENT. Reverse above procedure to 
replace plate transformer. 


of the power 


the unit 


rs, and nuts 


146. Autotransformer (Variable) 63 (fig. 118) 
a. TOOLS REQUIRED, 
(2) Screw driver. 
6. REMOVAL. 
Caution: All voltages must be removed from 

the keyer. 


( 1) Open-end wrench. 


Notre. Two operators are required for this procedure, 
( 1) Loosen the setscrew holding the control 
knob to the shaft. 


» %, 


| § 7130990, | 





Keyer BC-758—A, showing location of Chokes 57 (1-2) and Transformers 60 (1-3), and 62. 
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Figure 118. Keyer BC-758-A, showing connections to 
Antotransformer 63, 


(2) Remove the control knob. 
(3) Remove the three bolts, holding the face 
plate on the front panel and take off the plate. 


(4) Remove the nuts and lockwashers from the 
transformer terminals, 


(5) Remove and tag the leads. 

(6) While one operator holds the transformer, 
the other operator removes the three mounting 
bolts and spacers from the.front panel. 

Caution: ‘Take care not to drop the spacers. 

”) Remove the transformer. 


. REPLACEMENT. Reverse above procedure to 
-Aetall a new autotransformer. 


147. 450th Tubes (fig. 119) 
d. TOOLS REQUIRED. (1) Screw driver. 





(2) Spintite wrench. 

b. REMOVAL. 

Caution: A\l voltages must be removed from 
the keyer. 

(1) Tube. (a) Squeeze the plate clamp on 
the top cap of the tube and lift up. 

(>) Squeeze the grid clamp on the gr id termi- 
nal and remove from the cap. 

(c) Grasp the base and bulb of the tube. 

(d) Turn the tube in its base in a maximum 
counterclockwise position and lift it out of the 
socket. 

(2) Socket. (a) Remove the nuts and lock- 
washers from the filament terminals of the tube 
socket. 

(b) Remove the two bolts, lockwashers, and 
insulated washers holding the socket to the insu- 
lators. 

(c) Remove the socket. 

(3) Insulator. (a) Remove the bolt below the 
chassis holding the insulator. 

(6) Remove the insulator. 

c. REPLACEMENT. ‘To replace insulator, socket 
assembly, and 450TH tube, reverse the above pro- 
cedure. 


| PLATE CANES | 
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Figure 119, Keyer BC-758—A, showing location 
of 450th tubes, 


Section IV. TRANSMITTER BC-785-A 


148. Capacitor (Bypass) 2 (1—2) (fig. 120) 
a. TOOLS Requirep. (1) Open-end wrench. 
(2) Screw driver. 
(3) Drop light. 
b, REMOVAL. 
Caution: All voltages must be removed from 
the transmitter. 
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(1) Remove the bolts, lockwashers, and nuts 
holding the bus wire to the filament transformer 
cable. 

(2) Remove the nuts and washers from the 
capacitor terminals. 

(3) Remove the bus wire from the capacitor 
terminal. 

(4) Remove the connecting bus wire between 
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Fieunre 120. Transmitter BC-785-A, showime location 
of Capacitors 2 (1-2). 


the Capacitors. me 

(5) Remove the three capacitor mounting bolts 
and washers. 

Caution: Take care not to damage the resistor 
insulator beneath the frame. 

(6) Remove the capacitor. 

c. REPLACEMENT. Reverse above procedure to 
replace capacitor. 


149. Circuit Breaker 12 (fig. 121) 

ad, TOOLS REQUIRED. (1) Screw driver. 

(2) Spintite wrench. 

(3) Drop light. 

b. REMOVAL. 

Caution; All voltages must be removed at the 
distribution board before attempting to work on 
the circuit breaker, The fuses must be removed 
from the board, 

(1) While one operator holds the circutt 
breaker, the other removes the mounting bolts, 
lockwashers. and nuts holding the circuit breaker 
to the front panel, 

(2) Pull the circuit breaker away from the 
panel sufficiently to turn over and expose the 
terminals. 

(3) Remove the bolts and lockwashers from 
each terminal. As each bolt is removed, remove 
the leads from that terminal and tag them. 

(4) Remove the circuit breaker. 


_ ¢, REPLACEMENT. Reverse above procedure to 
install a new circuit breaker. 


150. Transformer (Filament) 16 (fig. 122) 
a. TOOLS REQUIRED. 
(2) Open-end wrench. 
(3) Drop light. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. (Left, right, and bottom-rear 
panels must be removed for this operation. ) 

(1) Remove the bolts, nuts, and lockwashers 
from the three secondary terminals. 

(2) Remove the nuts and lockwashers from the 
primary terminals 1 and 4. 

(3) Remove and tag the leads. 

(4) Remove the mounting bolts, lockwashers. 
and nuts from the primary side of the transformer. 

(5) Loosen the bolts on the secondary side of 
the transformer. 

(6) Move the transformer away from the 
mounting bolts and slide it through the rear of 
the transmitter. 

c. REPLACEMENT. Reverse above procedure to 
replace the filament transformer. 


(1) Screw driver. 


151. Current Transformer 17 (fig. 122) 


a. TOOLs RequireD. (1) Screw driver. 

(2) Drop light. 

b, REMOVAL. 

Caution; All voltages must be removed from 
the transmitter. | 

(1) Remove the bolts and lockwashers from 
the transformer terminal strip. 

(2) Remove and tag the leads. 
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Figure 122. Transmitter BC-785—A, showing location 
of Transformers 16 and 17. 


(3) Loosen (do not remove) the four bolts 
on the transformer bakelite plate. 

(4) Remove the bolts, lockwashers, and nuts 
holding the bus bar to the filament-transformer 
secondary terminal. 

(5) Loosen the bolt on the other side of the 
bus bar. 

(6) Lift the bus bar. 

(7) Remove the current transformer by sliding 
it off the bus bar. ; 

c. REPLACEMENT. Reverse above procedure to 
install new current transformer. 


152. Transtat 18 (fig. 123) 

a. TOOLS REQuiRED. (1) Screw driver. 

(2) Open-end wrench. 

(3) Drop light. 

b, REMOVAL. 

Caution; All voltages must be removed from 
the transmitter. 


Nore. Two operators are required for this procedure. 


(1) Loosen the two setscrews on the control 
knob shaft. 


(2) Remove the control knob. 


(3) Remove the four mounting bolts, washers. 
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and spacers holding the cover to the transtat. 

(4) Remove the cover. 

(5) Remove the four nuts and lockwashers - 
from the transtat terminals. As each set is re- 
moved, the leads must be removed and tagged im- 
mediately. 

(6) While one operator holds the transtat, the 
other removes the bolts, washers, and nuts from 
the transtat mounting. 

7) Remove the transtat. 

, REPLACEMENT. Reverse above procedure to 
elite the transtat, 


153. Blower (Circulator) 19 (fig. 124) 


a. TOOLS REQUIRED. 

(2) Screw driver. 

(3) Open-end wrench. 

(4) Drop light. 

b. REMOVAL. 

Caution; A\l voltages must be removed from 
the transmitter. Be careful not to damage the 
transmitting tubes. 


(1) Offset screw driver. 


Nore. Two operators are required for this procedure. 

(1) Remove the bolts and lockwashers from 
the motor terminals. 

(2) Remove and tag the leads. 

(3) While one operator holds the blower unit, 
the other removes the three mounting bolts, lock- 
washers, and nuts. 

”) Remove the blower. 

. REPLACEMENT. Reverse above procedure to 
tiles the blower. 
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Figure 123. Transmitter BC-785—A, removal of transtat 18. 
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Fienre 124. Transmitter BC-785-A, spowing 
location af blower 19. 


154. Blower (Intake) 20 (fig. 125) 

a. TOOLS REQuirED. (1) Screw driver. 

(2) Open-end wrench. 

b. REMOVAL. | 

Caution: A\\ voltages must be removed from 
the transmitter, 

(1) Remove the bolts and lockwashers from 
the motor terminal strip. 

(2) Remove and tag the leads. 

(3) Remove the four mounting bolts, lock- 
Washers, metal spacers, and nuts. 

(4) Remove the blower. 

c, REPLACEMENT, Reverse above procedure to 
replace the blower. 


155. Exhaust Fan 21 

4. TOOLS RequirepD. (1) Screw driver. 

(2) Open-end wrench. 

b. REMOVAL. 

Caution: All voltages must be removed from 
the transmitter. | 

(1) Remove the rear bottom panel, 

(2) Remove the bolts and lockwashers from 
the motor terminals. 





Freure 125. Transiitter BC-785—A, showing 
lacalion ay Bla wer 20, 





(3) Remove and tag the leads. 

(4) Remove the four mountin 

(5) Remove the fan. 

c. REPLACEMENT. Reverse above 
replace the exhaust fan. 


gz bolts, 


156. WL-530 Tubes (fig. 126) 


4. TOOLS REQUIRED. (1) Screw driver 
(2) Pliers, 
b. REMOVAL. 


Caution: All voltages must be removed from 
the transmitter. Allow the tubes to cool suffi- 


ciently before handling. 


. Pd ae 
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Fienre 126, Transmitter BC-785—A, removal of 
Web -530 tubes. 


(1) Remove the panels from the right and left 
sides of the transmitter. | 

(2) Turn off the valves on. the water cooler. 

(3) Place rags around the bottom of the 
W’L—530 tubes to soak up the small amount of 
water remaining in the tube connections, 

(4) Loosen the knurled cap nuts on the water 


hose connections. 
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(5) Remove the water hose connections. 
(6) Remove the filament leads from filament 
terminals. 


(7) Remove the grid lead from the upper grid 
terminal. 
(8) Remove the grid-cap connection strip. 


(9) Remove the wingnuts holding the tube to 
the tube mounting base. 


(10) Remove the WL-530 tube. 

c. REPLACEMENT. (1) Place the WL-530 
tube in proper position. 

(2) Replace the wingnuts holding the tube in 
the tube base. 


(3) Replace the grid cap connecting strip. 


(4) Replace the grid lead on the upper grid 
terminal. 


(5) Replace the filament leads on the filament 
terminals, 

(6) Place a new gasket in the water hose coup- 
ling, discarding the old gasket. 

(7) Replace the water hose connections, 

(8) Tighten the knurled cap nuts on the water 
hose connections. 

(9) Open the water valves on the water cooler. 

(10) Throw transmitter circuit breaker to ON 
position. 

(11) Turn on the water cooler. 


(12) Check for leaks at the WL-530 water 
hose connection. 


Section V. WATER COOLER RU-4-A 


157. Fan Motor 3 (fig. 127) 


ad. TOOLS REQUIRED. 

(2) Soldering iron. 

(3) Screw driver. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the water cooler. 

NOTE. 


(1) Open-end wrench. 


Two men are preferred for this operation, 

(1) Loosen the clamps holding the back cover 
of the fan motor. 

(2) Remove the back cover. 

(3) Untape the three leads. 


Xe 


BACK COVER CLAMP 
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Figure 127. Water Cooler RU-4—A, showing connections 


to Fan Motor 3 (cover removed), 
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(4) Remove and tag the three leads. 

(5) Loosen (do not remove) the two bolts on 
the clamps which hold the a-c supply cable. 

(6) Remove the a-c supply cable from the fan 
motor, 

(7) Remove the mounting nuts from the top 
of the assembly. 


Note. It is advisable to use two men for this operation. 
One man should hold the- assembly in place while the other 
removes the mounting nuts. 


(8) Remove the mounting bolts from the bot- 
tom of the fan assembly. 

(9) Remove the fan assembly. 

(10) Remove the mounting bolts holding the 
assembly to the motor frame. 

(11) Remove the assembly from the motor 
frame. 

c. REPLACEMENT. Reverse above procedure to 
replace fan and assembly. 


158. Pump and Motor 4 (fig. 128) 

a. Toots Required. (1) Screw driver. 

(2) Stilson wrench. 

(3) Soldering iron. 

(4) Open-end wrench. 

b, REMOVAL. 

Caution: All voltages must be removed from 
the water cooler. 

(1) Remove the rear panel. 

(2) Shut off all water valves leading to and 
from the pump. 

(3). Open the petcock on the pump and drain 
excess water. Follow the procedure outlined in 
paragraph 89d(3). 

(4) Remove all pipe connections from the 


pump. 
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Figure 128. Water Cooler RU—4—A, showing 
connections to water pump. 


(5) Remoye the bolts holding the terminal 
box plate to the pump. 

(G6) Remove and tag the leads. 

(7) Remove the six mounting nuts from the 
pump. 

(8) Remove the pump. 

c, REPLACEMENT, Reverse above procedure to 
teplace pump and motor. 


159. Low Cutout Switch 6, High Cutout Switch 
7 (Pressuretrols) 

a, Toots Required. (1) Soldering iron. 

(2) Open-end wrench. 

b, REMOVAL. : 

Caution: Remove all voltages from the water 
cooler, 

(1) Loosen the thumbscrew holding the case 
panel and remove the panel from the case ( fig. 
129). 

(2) Loosen the terminal bolts holding the a-c 
input leads. 

(3) Remove and tag the a-c input leads. 

(4) Loosen the nut holding the case to the 
shaft and remove the case. 
es REPLACEMENT. Reverse above procedure. to 
install new pressuretrol. 


160. Converter 9 
4. Toors Required. (1) Screw driver. 
(2) Hammer. 
(3) Spintite wrench. 
b, REMOVAL. 
Caution; All voltages must be removed from 
the water cooler. 
(1) Remove the top and rear panels. 
(2) Remove the two bolts holding the cover to 
the converter box. 
(3) Remove the cover. 
(4) Loosen the three bolts holding the 
on the terminal block (fig. 130). 
(5) Remove and tag the three leads. 
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Figure 129, Water Coolers RU-4—-A, showing low 
cutout Switch 6 (cover removed). 





(6) Remove the nut which holds the phase 
converter cable to the converter box and pull out 
the phase converter cable. 

(7) Remove the four mounting nuts which hold 
the converter box to the chassis. 

(8) Remove the phase converter box. 

c. REPLACEMENT. Reverse above procedure to 
replace phase converter. 
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Section VI. OSCILLOSCOPE BC-—403-E 


161. Potentiometers 50, 51, 52 (1--3) 
ad. LOOLS REQUIRED. 
(2) Soldering iron. 
(3) Open-end wrench. 
b. REMOVAL. 

Caution: A\l voltages must be removed from 
the oscilloscope. 
(1) Remove and tag the leads from the ter- 

minals (fig. 131). 

(2) Loosen the setscrews on the shaft coupling. 

(3) Pull the control shaft through the front 
panel opening. 

(4) Loosen the hex. nut which holds the 
potentiometer to the mounting panel. 

(5) Remove the potentiometer. 

(6) Slide off the coupling from the potentio- 

meter. 

c, REPLACEMENT. Reverse above procedure to 
replace potentiometer. 


(1) Screw driver. 


162. Inductance Coils 64 (1—4), 65-1 
ad. LOOLS REQUIRED, 
(2) Soldering iron. 
b. REMOVAL. 


Caution: Remove all voltages from the oscil- 
loscope. 


(1) Screw driver. 


+ 
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FPrenre 131, 
of Potentiometers 50, 51, and 52 (1-2), 


Oscilloscope BC-—403—E, showing location 


174 





(1) Place the oscilloscope on its side. 

(2) Remove the cover from the oscillator 
compartment. . 

(3) Loosen the six screws which hold the 
oscillator compartment chassis to the chassis of 
the oscilloscope. =< | 

(4) Remove the oscillator chassis from the 
oscilloscope. 

(5) Loosen the setscrews which hold the flex- 
ible coupler to the drive shaft of the phase con- 
trol unit (fig. 132). | 

(6) Remove the four mounting screws that 
mount the phase control box to the supporting 
bracket. . 

(7) Remove the phase control box from the 
oscilloscope. | 

(8) Remove the screws that hold the cover on 
the phase control box. 

(9) Remove the cover. 

(10) Disconnect and tag the leads. 

(11) Remove the mounting bolts. 

(12) Remove the coil. 

c. REPLACEMENT. Reverse above procedure to 
install a new coil. 


163. Inductance Coil 66 


a. TOOLS REQUIRED. (1) Open-end wrench, 
(2) Soldering iron. 
b, REMOVAL. 
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Figure 132. Oscilloscope BC-403-E, removal of 


phase control nuit, 


Caution: All voltages must be removed from 
the oscilloscope. 

(1) Disconnect and tag the leads. 

(2) Remove the knurled nuts from the top and 
bottom of the coil can, 


(3) Remove the can and coil. 

(4) Remove the coil from the can. 

c. REPLACEMENT. Reverse above procedure to 
install a new coil. 
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SCHEMATIC DESCRIPTION. SCHEMATIC DESCRIPTION. 
PART NO. eat Ne: CHOKE 
2-16 CAPACITOR 30-3 or 
4.29 CAPACITOR : FR TRANS. 
6-| CAPACITOR a es RIABLE 
10-24 2B CAPACITOR S2-l ge PR COIL 
10-34 3B CAPACITOR 37-1 R.F. SEC. COIL 
10-40 48 CAPACITOR Set OSC. COIL 
10-54.5B CAPACITOR ie SEC. R.F. COIL. 
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1 1A GAPACITOR aa LF. GOIL 
11-2 0B CAPACITOR 43.2 Ee COIL 
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Fienre 133. Receiver BC-404-C, diagram showing location ef Bares (2B) eh; Coats 
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! 
15-2 22 13-1 
Ghee SF Sh OeeNQUT ee 
SCHEMATIC DESCRIPTION. SCHEMATIC DESCRIPTION. 
PART NO PART NO. 
2-2 CAPACITOR 11-4048 CAPACITOR 
2-3 CAPACITOR 9-| CAPACITOR 
4-3,4,5,6 CAPACITOR 9-2 CAPACITOR 
4-8,27,28 CAPACITOR 36 CAPACITOR 
4-12,13,14 CAPACITOR 13-| RESISTOR 
4-22.2324- CAPACITOR 13-2 RESISTOR 
4-25 CAPACITOR 22-I RESISTOR 
4-26 CAPACITOR 24-\ RESISTOR 
5-B-| CAPACITOR 25-1 RESISTOR 
5- B-2 CAPACITOR 15-1 POTENTIOMETER 
10-1A,1B CAPACITOR 26-| RESISTOR 
10-2A,2B CAPACITOR 23-a,b,c,d RESISTOR 
10-34.3B CAPACITOR 33-| FUSE 
10-4048 CAPAGITOR 34.| A.C. RECEPTACLE 
10-5A°5B CAPACITOR 31-1 POWER TRANSFORMER 
eames apaerran 
1|-2A,28 CAPACITOR TL-31120 
11-3A,38 CAPACITOR 


Frenre 134. 


Recetver BC—404-—C, diagram showing location of parts 








(bottom of chassis). 


Section VII, RECEIVER BC-404-c 
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Figure 135, Receiver BC-404—B, r-f section. 





164. Capacitors 2 (6-14) 
4. TOOLS REQUIRED. (1) Screw driver. 
(2) Soldering iron. 


b, REMOVAL. 
Caution; Remove all voltages from the te- 
ceiver, 


(1) Remove the A5588A tube (fig. 135) 
Follow procedure outlined in paragraph 167, 


.. 


RESISTOR #251 ame 


(2) Disconnect the capacitor terminal from 


the spring contactor. 
(3) Disconnect the other terminal of the 


capacitor. 


i Remove the capacitor. 
. REPLACEMENT. Reverse above procedure to 


replace a Capacitor. 


165. R-F Primary Coil 37-1 
d. TOOLS RequireD. (1) Soldering iron. 
(2) Screw driver. 
b. REMOVAL. | 
Caution: All voltages must be removed from 
the receiver. 
(1) Remove one lead of the secondary coil. 
(2) Remove the secondary coil from within the 


primary coil, 
(3) Remove and tag the leads from the coil 


center, | 
(4) Loosen the bolts holding the coil to the 
mounting clamp. 

(5) Remove the coil. 


(©) Remove the clamps from the coil. ; fs 
REPLACEMENT, Reverse above procedure 


re Aa r—f primary coil. 
Pp \ 


166. I-F Coil 43 | 
a. TOOLS REQUIRED. (1) Spintite wrench. 
(2) Soldering iron. 
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Figure 136, Receiver BC-404-C, bottom view. 





= 
7 
























CAPACITOR | 


"CAPACITOR 
“er 1-2A, 2B | 


| #11- 1A, 1B = - es 





Gel 
o (11-44, AB 


ac? *-. 








s, 


=) MOUNTING BOLT bo 
CAPACITOR | _ 
##11-3A, 3B. 


he ie 
Sek 


; TRANSFORMER #311 og 





ae 


Figure 137, Receiver BC—404-C, top view. 


b. REMOVAL. 

Caution: A\l voltages must be removed from 
the receiver. 

(1) Turn the receiver bottom side up. 


(2) Remove the leads to the coil and tag the 
terminals, 


(3) Remove the two mounting nuts. 
(4) Remove the coil can. 


(5) Remove the knurled nuts from the tuning 
shaft. 


(6) Remove the coil. 


c. REPLACEMENT. Reverse above procedure to 
replace i-f coil. 
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167. A5588A Tube (fig. 135) 

a. TOOLS Required, (1) Screw driver. 

(2) Soldering iron. 

6. REMOVAL. 

Caution: Remove all voltages from the re- 
ceiver. 


(1) Tube. (a) Remove the three bolts from 
the socket. 

(6) Remove the upper section of the socket. 

(c) Carefully remove the A5588A tube. 

(2) Spring contactor. (a) Remove the lead 
from the spring contactor. 

(6) Remove the bolt holding the spring con- 
tactor to the socket. 

(c) Remove the spring contactor. 

¢. REPLACEMENT. Reverse above procedure to 
replace spring contactor and A5588A tube. 





Freure 138. Contral Unit BC-1011—A, side panel 
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and access plate removed, 


Section VIII. ANTENNA POSITION CONTROL SYSTEM, A 


168. Rate Control Rheostat (fig. 138) 
4. TOOLS REQUIRED. (1) Small screw driver. 
(2) Large screw driver. 
- REMOVAL. 
Caution: Remove voltage from control unit. 
(1) Loosen setscrew and remove rheostat knob. 
(2) Remove nameplate and side panel. 
(3 ) Remove two screws holding rheostat to 
‘ontrol panel, 
(4) Disconnect wiring and remove rheostat. 
_ ¢. REPLACEMENT. Reverse above procedure to 
Install new rheostat. 


169. Rate Control Motor Switch 
4. Toots Required. (1) Wrench, socket, 
%g-inch, 
(2) Screw driver. 
(3) Soldering iron. 
b. REMOVAL. . 
Caution: Remove voltage from control unit. 
(1) Remove side panel. 
(2) Remove and tag the leads. 
(3) Remove locking nut from toggle switch 
and remove switch. 
_ ¢. REPLACEMENT, Reverse above procedure to 
install new switch. 


170. Rate Control Switch 
4. Toots Required. (1) Soldering 1100. 
(2) Screw driver. 

- REMOVAL. 
Caution: Remove voltage from control untt. 
(1) Remove nameplate and side panel. 

2) Remove and tag leads. 

Remove screws holding sw! 
Panel and remove switch. 
_ © Reptacement. Reverse above procedure to 
{nstall new switch. 


171. Synchro-Motor (fig. 138) 

4. Toors Reouirep. (1) Wrench, Allen, 
3/32-inch, 

(2) Screw driver. 

?. Removat. 

aittion: Remove voltage from contr 

(1) Remove side panel. 

(2) Loosen setscrew on plug. 

(3) Remove plug and unscrew the nut. 

(4) Remove and tag leads. 

(5) Remove the three screws holding the motor 
in the frame, and remove the motor. 


tch to control 


ol unit. 


c. REPLACEMENT. Reverse above procedure to 
install a new synchro-motor. 


172. Rate Control Motor and Transmission 
(fig. 138) 

ad. TOOLS REQUIRED. (1) Screw driver. 

(2) Wrench, socket, 7/16-inch. 

(3) Long-nose pliers. 

(4) Wrench, socket, 3/-inch. 

b. REMOVAL. 

Caution: Remove voltage from control unit. 

(1) Remove side panel. 

(2) Remove access plate. 

(3) Remove tie-rod bolt. 

(4) Remove the four bolts holding the motor 
base to remove assembly. 

(5) Loosen setscrew on the coupling. 

(6) Remove and tag the leads. 

(7) Remove the four bolts holding the motor 
to the base and remove the motor. 

c. REPLACEMENT. Reverse above procedure to 
install a new motor or transmission being careful 
to align taper pins on motor base with holes in 
housing. 


Note. ‘Tighten tie-rod bolt and back off 1/4 turn to free. 
Adjust tie-rods so that there will be equal clearance at each 
end of throw to avoid binding. 


173. Rate Control Motor Armature Resistor 
a. TOOLS REQUIRED. (1) Screw driver. 
(2) Wrench, open-end, 7/16-inch. 
b, REMOVAL. ) 
Caution: Remove voltage from control unit. 
(1) Remove side panel. 
(2) Remove and tag the leads. 
3) Remoye nut on centering bolt of resistor. 
(4) Spring bolt upward through _ slotted 
bracket and pull resistor from bolt. 
c. REPLACEMENT. Reverse above procedure to 
install a new resistor. 
174. Rate Control Motor Shunt Field Resistor 
4, Toots REQuirED. (1) Screw driver. 


(2) Wrench, open-end, 11/32-inch. 
i}. ProcepurE. Follow procedure given in 


paragraph 173. 


175. Solenoid Switch (fig. 138) | 
4. TOOLS REQUIRED. (1) Screw driver. 
(2) Soldering iron. 


b, REMOVAL. tee 
Caution: Remove voltage from contro unit. 


(1) Remove side panel. 
179 
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install a new switch. 


176. Synchro-Generator (fig. 138) 


ing synchro-generator and transmission housing. 


(2) Remove and tag the leads. 
(3) Remove switch. 
c. REPLACEMENT. Reverse above procedure to 


ag. TOOLS REQUIRED. (1) Small screw driver. 
(2) Large screw driver. 

(3) Wrench, socket, 4/g-inch. 

(4) Wrench, Allen, 3/32-inch. 

(5) Wrench, 3/16-inch. 

b, REMOVAL. | 

Caution: Remove voltage from control unit. 
(1) Remove side panel. 

(2) Remove hand wheel assembly. 

3 Remove locknut and washer. 

4) Remove four screws holding dial to spider. 
ts) Remove screws on front of panel support- 


(6) Free housing from support stand, and 
turn housing so that the generator can be renioved 
without interference from the panel. 

(7) Remove access plate on side of housing. 

(8) Loosen setscrew on flexible coupling. 

(9) Remove retaining screws and washers. 

(10) Remove and tag the leads. 

(11) Pull generator from the housing. 

c. REPLACEMENT. Reverse above procedure to 

replace synchro-generator. 


177. Silverstat Assembly (fig. 139) 
a. TOOLS REQuIRED. (1) Wrench, socket, 34- 
inch. ) 

(2) Wrench, 7/16-inch. 

b, REMOVAL. 

Caution: Remove voltage from the unit. 

(1) Remove top cover plate which gives direct 
access to the Silverstat plate. 

(2) Remove the Silverstat plate. 

(3) Remove and tag leads. — 

c. REPLACEMENT. Reverse above procedure to 
install the assembly. 


178. Variable Resistors 


a. TOOLS REQUIRED. (1) Wrench, socket, 34- 
inch, 

(2) Wrench, 7/16-inch. 

(3) Wrench, 34-inch. 
' (4) Screw driver. 

b, REMOVAL. 

Caution: Remove voltage from the unit. 

(1) Remove Silverstat plate. Follow pro- 
cedure given in paragraph 177. 
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Figure 139. Gyrostat MC-392, silverstat assembly. 


(2) Remove the long bolt centering the te 
sistor. , 

(3) Remove the spacer bat. 

(4) Remove and tag the leads. 

(5) Lift the resistor from the mounting bracket. 

c. REPLACEMENT. Reverse above procedure to 
install a new tesistor. 


Nore. Be sure to install the insulated washers between 


’ the ends of the resistors and the mounting bracket. 


179. Transformer (fig. 140) 

a. Toots Requirep. (1) Wrench, socket, 
3/-inch, 

i Wrench, 7/16-inch. 

(3) Screw driver. 

b, REMOVAL. 

Caution: Remove voltage from the unit. | 

(1) Remove Silverstat plate. Follow proce- 
dure given in paragraph 177. 

(2) Remove the two screws holding the trans- 
former mounting to the housing. 

(3) Remove and tag the leads. 

(4) Lift out transformer. 

c, REPLACEMENT. Reverse above procedure to 
install a new transformer. 


180. Gyromotor (fig. 141) 

a. Toots Requirep. (1) Wrench, socket, 
3/.-inch, 

(2) Long-nose pliers. 

(3) Key, Unbrako, 5/64-inch. 
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(7) Tighten the screws until there is no side wg 
motion. on 
Cece Note. Be sure that the shoes do not bind the friction ; ae 
. plate. Also check to see that the gyromotor is so placed that “Q 
4 there will be no contacts closed in the neutral position. | 
(8) Install the side cover. ate 
(9) Replace the side access plates. 
SE (10) Install the Silverstat plate and replace the 2 


top cover. 
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181. Damping Springs aS: 
a. TOOLS ReQuireD. (1) Wrench, socket, ane 
TRANSFORMER 3/p-inch. , VAN Ch he 
(2) Long-nose pliers. a8 
b, REMOVAL.’ h 2 
SYNCHRO Caution: Remove voltage to the unit. ath a 
GENERATOR | (1) Remove the access plate. aH ois | 
(6-DG) | (2) Remove the damping springs. i 
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c. REPLACEMENT. Reverse the above proce- 
dure to install the new damping springs. 
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Note. Adjust the spring tension so that there will be an 
equal pull on both sides of the gyromotor. 


182. Friction Shoes 


a. TooLs RequireD. (1) Wrench, socket, 
TL3IO76 3/e-inch. f 
(2) Small screw driver. “at 
(3) Long-nose pliers. . 
b, REMOVAL. aut 
Caution: Remove voltage to the unit. | 
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Figure 140. Gyrostat MC-392, silverstat assembly removed. 


(4) Screw driver. 
b. REMOVAL. | 
Caution: Remove voltage from the unit. 
(1) Remove the top cover and Silverstat plate 
(par. 177). 
(2) Remove the side access plates. 
(3) Remove the side cover to gain access to 
the friction shoes and damping springs: 
(33 Release the damping Spfings- 
5 (5) Loosen the pivot-pin clamping sct 
FemOve the pivot pins. 
(6) Remove the stop bar. 
| 7) pore and tag the leads. 
| em romototr. 
| he Ramco: (A) Place the gyromotor 
in the prope ition. 
(2) Coane the motor leads to the proper 
terminals, 


(3) Install the pivot pins. 


NOTE. These should be a push fit and should no 


4) Tighten the setscrews. 
5} Install the stop bar and damping springs. 


ae ‘st ws . 
(6) Back off the friction shoe adjusting scre Figure 141. Gyrostat MC-392, side access plates removed, 


until the shoes can be slipped on. 181 





ews and 


t be forced. 








(1) Remove the access plate. , 
(2) Back off the adjusting screws for the fric- 


tion shoes. 


(3) Remove the friction shoes. 
c. REPLACEMENT. Reverse the above proce- 


dure to install new shoes. 


183. Synchro-Generator GN-—47 

a. Toots Required. (1) Wrench, socket, 
7/16-inch, 

(2) Wrench, Allen, '/g-inch. 

(3) Long-nose pliers. 

(4) Screw driver. 

b, REMOVAL. 

Caution: Remove voltage to the unit. 

(1) Remove the side access cover. 

(2) Loosen the setscrew on the flexible coup- 
ling. 

(3) Remove cap. 

(4) Remove retaining bolts and washers. 

(5) Pull out clamping ring. 

(G6) Remove and tag the leads. 

(7) Remove generator from the housing. 

c. REPLACEMENT. Reverse above procedure to 
install a new generator. 


184. Antenna Drive Motor MO-30 
a. TOOL REQuIRED. 7/16-inch socket wrench. 
b. REMOVAL. 
Caution: Remove voltage from the unit. 


(1) Remove the complete gear case from the 
motor frame. 


(2) Remove the mounting bolts. 
(3) Remove and tag the léads. 
(4) Remove the motor. 


c. REPLACEMENT. Reverse above procedure to 
install a new motor. 


185. Disassembly of Drive Motor 

a. TOOLS REQUIRED. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 

(4) Wrench, socket, 9/16-inch. 

b. Removal. (Par. 184). (1) Remove brush 
covers. 

(2) Disconnect the brush and field leads with 


a screw driver and pull the brushes from the brush 
holders. 


(3) Remove the brush and bracket. 
(4) Remove the six bolts in the rear end 


bracket. 


(5) Pull the bracket from the shaft and pull 
the shaft from the motor frame. Tap flange 
gently while pulling on the bracket. 
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(6) Remove the bearings from the shaft. 

Nore. Care should be used so that no pressure is applied 
to the outer race of the bearing. Wrap the bearings in wax 
paper to keep them free from dirt. 

(7) Remoye the bolts holding the field coils 
to the frame. 

(8) Remove the field coils and shoes. 

c. REPLACEMENT. Reverse above procedure to 
assemble the motor. 


186. Armature 

a. TOOLS Requirep. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 

(4) Wrench, socket, 9/16-inch. Me 

b. REMOVAL. See paragraph 185. Disassem- 
ble motor in accordance with above instructions. 


c. REPLACEMENT. Install the new armature 
and assemble the motor. 


187. Bearings 


a. Toots Requirep. (1) Screw driver. 

(2) Wrench, box, 9/16-inch, 

(3) Bearing puller. 7 

b. REMOVAL. See paragraph 185. Disassem- 
ble motor in accordance with above instructions. 


Norr. Care should be exercised so that no pressure 1s ap- 
plied to the outer race of the bearing. 


c. REPLACEMENT. Install the new bearings 
taking care not to damage them, and assemble the 
motor, 

188. Brush Holders 


a. TOOLS Requirep. (1) Screw driver. 

(2) Wrench, box, 9/16-inch. 

b. REMOVAL. See paragraph 185. 

(1) Remove the brush-end bracket as described 
in above instructions. 

(2) Remove the brush holders and insulation. 

c. REPLACEMENT. Install the new brush 
holders and assemble the motor. 


189. Commutating or Main Field Coils 
a. TOOLS RequireD. (1) Screw driver. 
(2) Wrench, box, 9/16-inch. 

(3) Bearing puller. 
(4) Wrench, socket, 9/16-inch. 


b, REMOVAL. See paragraph 185. Disassem- 
ble the motor as described above. 


c. REPLACEMENT. Install the new coils and 
assemble the motor. : 


190. Motor-Generator MG-—21 (fig. 142) 


a. TOOLS Requirep. (1) Large screw driver. 


(2) Small screw driver. 


(3) Mallet. 

(4) Wrench, open-end, 3/g-inch. 

(5) Wrench, 1-inch box. 

(6) Pliers. 

(7) Bearing puller. 

b. REMOVAL AND DISASSEMBLY. 

Caution: Remove voltage to the unit. 

(1) Remove and tag all leads. 

(2) Remove bolts holding assembly to frame. 

(3) Disconnect the field and brush leads from 
the brush terminals. 

(4) Remove the brushes from the  brush- 
holders. 

(5) Remove the bolts on the brush-end bracket 
and tap gently on the flange with the mallet until 
the bracket is loose and can be pulled off. | 

(G6) Remove the four bolts holding the exciter 
field frame to the motor frame and remove the 
exciter unit by tapping gently with the mallet. 

(7) Remove the shaft nut. 

(8) Remove the expansion lockwasher. 

(9) Pull the armature and commutator from 
the shaft. ; | 

(10) Remove the nuts holding the bearing sup- 
port bracket to the motor frame. 

(11) Tap the bearing support bracket gently 
with a mallet until it is free from the motor frame. 

(12) Pull the frame from the shaft. 

(13) Remove the bearing. 
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Caution: Care should be used in removing the 
bearings so that no pressure is applied to the out- 
side race. W/rap the bearing in wax paper to pro- 
tect it from dirt, 

(14) Disassemble the other end of the unit 
following the instructions given above. 

(15) Pull the shaft from the motor frame, 

c. REASSEMBLY AND REPLACEMENT. Reverse 
above procedure to assemble and install the motor 
generator set. 


191. Brush-Holder Springs 


ad. TOOLS REQUIRED. 

(2) Mallet. 

(3) Wrench, open-end, 54-inch. 

(4) Long-nose pliers. 

b. REMOVAL. See paragraph 190 for instruc- 
tions on removal and disassembly of motor gen- 
erator set. 

Caution; Remove voltage to the unit. 

(1) Remove end bracket. 

(2) Remove cotter key and spring. 

c. REPLACEMENT. Reverse above procedure to 
install new brush-holder springs. 

Nore. ‘To increase the compression of the spring, move 


the free end to another notch on the spring clip. 


192. Exciter Field Resistor 


a. Toots Requirep. (1) Large screw driver. 
(2) Small screw driver. 


(1) Screw driver. 
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(3) Mallet. 

(4) Wrench, open-end, >-inch. 

(5) Wrench, box, 1-inch. 

(6) Pliers. 

(7) Soldering iron. 

(8) Bearing puller. 

b, REMOVAL. See paragraph 1904 for instruc- 


tions on removal and disassembly of motor gen- 
erator set. aoe 


Caution: Remove voltage to the unit. ° 

(1) Disassemble the unit as described. 

(2) Remove screws holding resistor to the 
frame. 

(3) Remove and tag the leads. 

c, REPLACEMENT. Reverse procedure to in- 
stall a new resistor. 


Be sure to test new resistor before assembling the 
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CHAPTER 6 


EMERGENCY REPAIRS 





193. Introduction 


a. An emergency repair is simply a repair which 
will keep the station operating after a failure has 
occurred. Although chapter 5 states that in re- 
placing a defective part, a new part should be 
used, occasionally these are not available. The 


- lack of a new part need not keep the station off 


the air, for there is usually a way of repairing or 
clearing the defect. It ts the purpose of this sec- 
tion to describe steps which can be taken in emer- 
gencies to repair certain parts temporarily. 
These, of course, must be replaced as soon as a 
new part is received. 

b. The number and methods of emergency re- 
pair are too numerous for complete coverage in 
this book. However, the suggestions included 
cover a variety of parts and should be sufficient 
for a clever repairman. By reading through the 
methods, examining the circuits and parts, and 
tying in the function of the part, a decision can 
be made as to whether the equipment can operate 
without the part or whether some procedure can 
be applied to repair tt. | ee 

c, A repairman’s ingenuity is the only limiting 
factor controlling the number of emergency fe- 
pairs. Simply because a container is sealed does 
not mean that a repair is impossible. If no re- 
placement is available and if the container content 
can be repaired, open it in any practical way and 
repair the unit, Should it be impossible to use the 
container again, find a way of replacing that too. 
Keep in mind that the equipment must be in 
Operating condition at all times and if part failure 
means shut-down because of lack of replacements. 
try anything within reason to repair it. . 

d. Neatness and practicality are as important 
in making these temporary repairs as in per- 
manent repairs. Neatness applies not only in the 
physical sense, but also electrically. | Properly 
placing a part may mean perfect operation, while 
simply throwing tt into place may have as bad an 
effect as a defective patt. | 

e, Before attempting an emergency repair, the 
repairman must know that what he 1s doing will 


not affect any other parts in the set and will not 
be harmful to station personnel. Be sure that all 
power has been removed from the component and 
that all capacitors within the component have 
been discharged before attempting a repair. The 
cautions listed in the introduction of chapter 5 
should be reviewed. Failure to follow these cau- 
tions may result in serious injury or loss of life. 

Caution: Approval of the person in charge 
must be obtained before any emergency repairs 
involving circuit changes are attempted. 


194. Filter Capacitors 

a. A considerable amount of freedom is found 
in the selection of a rectifier filter capacitor. Cer- 
tain limitations must be observed. When re- 
placing a filter capacitor with another of the same 
type, it is best to choose a replacement having a 
value as close as possible to the original. In 
choosing the value, it is best to use one having a 
higher rather than a lower capacity. With a re- 
placement having a lower capacity, regulation may 
become poor and the a-c ripple will increase. A 
capacitor that is much too large will also attect 
circuit operation and will be unsatisfactory. _ 

b. Be extremely careful of the voltage ratings 
of capacitors in filter circuits. Usually, a capacitor 
is labeled with two voltage ratings, the working 
voltage and the peak-surge voltage. A capacitor 
having a working voltage approximately 30 per- 
cent above the voltage measured in the circuit and 
a peak-surge voltage approximately 50 percent 
above the working voltage of the circuit, should 
be used. 

c. If it is impossible to provide a repair or any 
form of replacement for a filter capacitor, it may 
be possible to operate without it. Remove the 
defective capacitor, check all other parts in the 
supply and points being fed, apply power and 
make checks for ripple voltage and circuit opera 
tion. It is natural that the ripple voltage should 
increase, but if circuit operation is not affected to 
any great degree, operate without the capacitor. 
Always check the other capacitors in the filter 
circuit a few hours after operating in this way to 
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see that they are not hot and are Catrying the load 
satisfactorily. If circuit operation 1s affected, it 
may be possible to borrow a capacitor from one 
of the other power supplies where a-c ripple will 
not affect operation. As soon as a replacement 
part is received, replace the capacitor. 


195. Bypass and Blocking Capacitors 


a. Careful thought must be applied to the 
choice of capacitors being used for replacement 
since apparent replacements can have totally dit- 
ferent properties. Not only the working voltage 
and value, but the type and construction must be 
compared to the defective part being replaced. 

b. An examination of the different types of 
capacitors will indicate the properties of each. 
The construction of each is totally different and 
if each were to be substituted in a circuit, the re- 
sults would be different even though the values 
and ratings were the same. 

(1) An air capacitor is the simplest type, for 
it consists of metal plates suspended in air. The 
capacity is determined by the number and size of 
plates and the air space between them. Since the 
capacity obtained in this mannet 1s low, it is 


rarely used for a fixed capacitor. The greatest use 


is in the form of a variable capacitor for tuning 
purposes or for setting desired capacity values. 

(2) A mica capacitor consists of plates of 
metal separated by thin sheets of mica with the 
whole covered by insulating material. This type 
is an approach to a pure capacitor with very small 
leakage. It is extremely useful as a fixed compact 
capacitor with low capacity values and fairly high 
working voltages. 

(3) A paper capacitor is made of two sheets 
of thin metal foil separated by waxed paper. 
These can be packed in any suitable way, the roll 
being used for the smaller sizes. This type is no 
longer a pure capacitor, for the leakage has been 
increased by the use of waxed paper and the roll 
creates inductance. Although the inductance is 
small, it is sufficient to distort waveshapes and 
create other electrical effects. By special winding, 
the inductance can be down to a fairly small value. 
Capacitors of this type have “noninductive’ writ- 
ten on the label. 

(4) An oil-filled capacitor is made in the same 
way as the paper capacitor except that the unit ts 
placed within a container filled with oil. This 
provides low leakage and high working voltage. 
This type is usually used in filter circuits of high 
voltage rectifiers. 

(5) An electrolytic capacitor can take two 
forms, a wet or dry electrolytic. One manner of 
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construction is a metal rod covered by a can filled 
with a paste or solution. The other type is a con- 
struction similar to the paper capacitor, except 
that the paper is impregnated with the electro- 
lyte. The first of these types is usually used for 
the wet electrolytics containing a solution; the 
other is used for dry electrolytics containing a 
paste. The materials used in this type of capacitor 
cause a high resistance and capacity to be created 
when one polarity is applied and a very low 
resistance with practically no capacity on reversal. 
It is this property that makes an electrolytic totally 
different from the other two types; it cannot be 
used for ac, but can be used in circuits having de 
or pulsating dc. 

c. For emergencies, it may be possible to con- 
struct the following capacitors with any materials 
available. The capacity will be determined by 
the type of dielectric (materials between plates), 
the size, and number of plates. An air capacitor 
can be made by supporting two metal plates on 
insulators with a small gap between the plates. 
This is an air capacitor and will have a very small 
value of capacity. 

d. Another form of small capacitor is two 
lengths of insulated wire twisted together. If 
the capacity is too high, wire cutters can be used 
to clip off some of the length. Be sure no volt- 
ages are present when cutting. 

Caution: ‘The insulation on the wire must be 
able to withstand the peak voltage of the circuit. 

e. When connecting coupling capacitors into 
circuits, avoid long leads. ‘The best connection 
is one having leads no longer than the original 
leads. Extra long leads tend to affect the signal 
properties and can become a source of extraneous 
signals. 

f. There is no rule of thumb that can apply to 
the choice of capacitors for use in signal circuits, 
Since the signals used consist of sharp pulses, the 
harmonic content is very high. By improper 
choice of capacitor values, normal input pulses 
can be distorted into broad, flat pulses or high, 
narrow pulses. If these types of pulses are used 
in place of the normal pulse in the keyer or 
oscilloscope, improper operation will take place. 

g. Not only the coupling capacitors, but also 
the bypass capacitors affect the waveforms in 
signal stages. Extreme caution need not be exer- 
cised for the total effect is not as great as that in 
the grid-coupling circuit, yet a certain amount of 
care is necessary. When a replacement using a 
different value or type of capacitor has been made, 
make a careful test of the stage waveforms to be 
certain that the waveforms are not being distorted. 
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h. A simple method of obtaining a desired 
capacity value is to combine a number of capact- 
tors in series, parallel, or a combination of both. 
In some cases, this may become undesirable be- 
cause of bulk and circuit influence. If several 
capacitors are combined, the outside area of the 
whole increases and an additional capacity ts 
added by the proximity of the combination to the 
chassis with a resultant upset of circuit conditions. 

7. Whenever capacitors are to be combined, 
choose the values carefully and be positive the 
method of combining them will use the least 
number and will make the most efficient replace- 
ment. Place the combination in the chassis so 
that it can be moved easily. In this way, the 
temporary connection can be used while the cir- 
cuit operation is being checked. If the set 
operates properly, the connections can be made 
permanent. If the operation is incorrect, then the 
combination can be disconnected and modified or 
moved. In r-f circuits, even the location of the 
capacitor is very important. 


196. Chokes 

a. Low-voltage rectifier chokes can be elimi- 
nated by connecting a resistor in place of the 
choke. It may be necessary to experiment with 
resistor values before the correct one is found. 
From the trouble charts, find the voltage output 
of the rectifier under normal operating conditions. 
Next, determine the amount of current drawn 
from the rectifier. The trouble charts will give the 
voltage at the input to the choke. Subtract the 
voltage output from the voltage input to the choke 
to find the amount of voltage dropped at the 
choke. Apply Ohm’s law to find the value of re- 
sistance needed to create the same drop when 

E 
placed in the choke position (R = J). Using 
the voltage drop in volts and current flow through 
the resistor in amperes, take the product to find 
the amount of power dissipated (P = EI). This 
is now multiplied by 114 to find the power rating 
needed for a resistor in that circuit, 

b, High-voltage chokes cannot be eliminated. 
If one should break down and no replacement is 
available, it will be necessary to dismantle the 
choke and find the burned-out section. ‘This must 
then be rewound. 

Caution: Do not attempt to operate without a 
choke in the high-voltage rectifier, 


197. Bleeder Resistors 
ga. Since a bleeder resistor forms a protective 


device, it must be maintained in the circuit. A 
burned-out resistor must be replaced with another 
having the same ratings. If such a unit cannot be 
obtained, it can be made by combining a number 
of resistors in series, parallel, or series-parallel. 

b, When selecting the resistors to be combined, 
remember that the total amount of power that can 
be dissipated in the combination is the sum of 
the power ratings of all resistors. If a resistor 
having a power rating of 100 watts and a resist- 
ance of 1,000 ohms is to be replaced by two re- 
sistors having 500 ohms each, then the power 
rating for each resistor need be only 50 watts. 

c, The bleeder resistors in the high-voltage rectt- 
fier would be rather difficult to replace by com- 
bining a series of smaller resistors. If one should 
burn out, remove the defective unit, solder a heavy 
piece of copper wire between the terminals, and 
replace the unit in the rack. When this 1s done, 
it is essential that the rectifier be operated at a 
lower output voltage. 


198. Resistors 

a. Resistor values in signal circuits are as im- 
portant as capacitors, for they also affect circuit 
operation. If a resistor with a value higher or 
lower than the original part is substituted, the 
formulas contained in patagraph 5 can be used to 
find the value needed in the circuit. = 

h. The bias resistors in the cathode circuits or 
in the power supplies must be replaced by re- 
sistors having values within 10 percent of the 
value of the originals. It is the voltage developed 
across these resistors that controls the tube and 
circuit operation. The plate and screen resistors, 
however, do not require the exact considerations 
necessary for cathode resistors, but should not 
vary more than 20 percent from the original values. 


199. Tubes | 
2. If the filament of one tube in the high-volt- 
+ should fail, or some other condition 


ectifie 
Esl half-wave operation 


revents the use of a tube, 
i reduced voltage is suggested. Remove eee 
fective tube, following the procedure outline - 
paragraph 132, WL-531 Tubes; then apply the 
power. Watch the currents carefully so as not 
to overload the remaining tube. 
b, Operation of setae rect 
inued if one or more of the mercu 
adie should fail. If only one should fail, con- 
tinue with voltage available, but be sure to reduce 
the high-voltage rectifier output. The correct high 
voltage can be ascertained by watching the meters 
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‘fier can be con- 
ry-vapor rectifier 








on the units closely while the voltage is raised. If 
two of the rectifier tubes should fail, a voltage 
output may or may not be available. If there is 
a voltage output, operate as stated for a one-tube 
failure. However, if no output voltage is avail- 
able, it may be necessary to change the positions 
of the good tubes until the proper positions are 
found for voltage output. The defective tubes 
must be taken out of the circuit. Continue oper- 
ation with the voltage output available and reduce 
the high voltage accordingly. Be positive that all 
voltages have been removed and all ca pacitors dis- 
charged before attempting any changes. Serious 
injury or death can result from contact with high 
voltages present. 

c. Full-wave rectifiers contained in one tube 
such as the low-voltage power supplies must be 
replaced when they fail. If no duplicate replace- 
ments are available, the only procedure possible 
would be to replace the defective tube by another 
type with similar power handling capacity. 

d. The full-wave Rectifier Tube 5T4 used in 
the low-voltage supplies can be replaced with any 
of the tubes listed in the following table, provided 
that the changes in socket connections are accom- 


plished. 


a Se EE | Sa and 


Change socket connection 
Replacement 








From To 





5U4-G None None 
5X5-G 2 7 
a 3 
6 5 
Sha MO eens tan erected ne 2* 1 
gt 4 
4 2 
6* 4 








*The type $23-G tube uses a four- 


prong socket. The changes specified refer toa che 
Change in lead connections from 


the eight-prong socket to the four-prong socket, 


e. If no replacements for a tube are available, 
it may be possible to bypass that stage. Never 
make any circuit changes without knowing exactly 
what effect the change will have on circuit opera- 
tion. This applies specifically to stage bypassing. 
If a tube burns out and an attempt to bypass that 
stage is made, the station may become totally in- 
operative. It is highly essential that the oscillators 
and pulse forming circuits are not changed in an 
way. Amplifiers can be bypassed provided the 
signal level is high enough for circuit operation 
without that tube. The simplest method of by- 
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passing a stage is to remove the tube, disconnect 
the plate-load and grid-load resistors and the grid- 
coupling capacitor to the preceding stage. Next, 
connect a lead between the plate of the stage pre- 
ceding the defective stage and the grid of the stage 
following. The lead must follow the same path 
of the original connections. 

j. The tubes used in the signal stages can be 
teplaced with the following tubes. plus a few 
changes in socket connections. 


Change socket lead 
Replacement ——s 





From To 
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he ee wee ee ee 
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Change socket lead 





Tube Replacement a 
From To 

SES he, Tied cae ane i 
2 2 
3 5 
4 | CInsulated Support) 
5 Cap 
6 (Insulated Support) 
7 7 
& 5 

GOST oo ta ches GON ieee eae yy l | 
2 2 
3 8 
4 | Cnsulated Support) 
5 4 
6 | CInsulated Support) 
tl 7 
5 5 

ee Re, SCARE oe os A 1* Ground 
2* I 
3 2 
4* | Cnsulated Support) 
4* Cap 
6* | Cinsulated Support) 
7 6 
8* 5 

OOS inisaare raed WER rira eae as 1% Ground 
2* 1 
a" 2 
4* | (Insulated Support) 
5* Cap 
6* | (Insulated Support) 
ris 6 
8" > 

GS eee rained Chop ee aes. 1 | 
2 2 
5 5 
4 Cap 
5 5 
6 4 
7 fi 
8 3 

OST mechani ts. BORA cose ten Na/ne 











* For these replacements, a socker change from an octal to a 6-prong socket Is necessary. 
a The replacemenc tube is a-pentode, while the 6C5 is a criode., This necessitates a 
connecting link on Terminals 3, 4, and § for the pentode to operate as a criode. 


b The replacement tube is a pentode, while the 6C5 is a triode. This necessitates a 
connecting link between Terminals 3, 6, and 8 to convert the pentode to triode 
operation, 


¢ The replacement tube is a pentode while the 6C$ is a triode. This necessitates a con- 
heer ing link bet Wee Terminals a a and 4 to cConverc the pen tode to triode operation. 


d The replacemene tube is a pentode while the 6C5 is a triode, This necessitates a con- 
necting link between Terminals 2, 3, and 4 to convert the pentode to triode operation. 


. In general, low cut-off tubes can be replaced 
by sharp cut-off tubes. This will apply reasonably 
well in certain circuits, but circuit control may 


become quite critical and minute adjustments will 
be necessary. Because of the tube characteristics, 
signal distortion will take place on high-level sig- 
nals. ‘This can be remedied only by circuit changes 
to establish new operating conditions. In some 
cases, this can be prevented by replacing the defec- 
tive tube with a substitute from a low signal stage, 
and replacing the low signal stage tube with the 
sharp cut-off tube. 


200. Power Transformers 


If a power transformer in a rectifier circuit 
should fail, it will be necessary to dismantle the 
transformer, find the break or defect, and rewind 
it. Power transformer leads may be repaired if 
the leads are damaged on the outside of the trans- 
former. ‘These leads often short to the chassis or 
between one another. This is caused by the insu- 
lation of the leads cracking or deterioration. An 
object of this kind may be repaired by cutting out 
the defective section of the lead and replacing the 
section with a new lead. A transformer having 
its winding shorted to the core, may in some Cases 
be made to operate temporarily. This ts done by 
insulating the transformer mounting to the chassis, 
i. e., the case of the transformer 1s mounted above 
ground. 


201. I-F Coupling Units 

The coils found in the i-f stage can be replaced 
by emergency units wound in the field. It may be 
necessary to experiment with different coils before 
the correct inductance is found. It would be best 
to duplicate the winding found on the Ee 
units as closely as possible. If a coil cannot be 
wound properly, substitute a resistor of geet 
mately 6,000 ohms. Difficulties may arise yi 3 
this type of repair, but it may be possible to m 
a resistor having a very low capacity sae ze 
last solution is to bypass the stage complete y- a 
each of these repairs, a decrease in signal streng 


will be noticed. 


202. Meters 

A meter is a delicate instrument and a 
should be taken apart. If a meter should i rate 
is best, if it is at all possible, to get ae se 
it rather than to open it. The most ee 
slip in meter repairing may mean ¢ total loss, 
the experienced workers will not be able to aE f 
it when it is sent to them. Operation without 
meters can be continued in most cases. These are 
listed in the following paragraphs with the means 
of operation. 
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a. A-c LINE VOLTMETER. If the a-c line volt- 
_meter on the generator power panel should fail, 
operation can be continued by checking the recti- 
fier line voltmeter. This meter should indicate 
118 volts, + 2 volts. Although this checks the 
voltage of one phase only, safe operation can be 
maintained if an ordinary test voltmeter is con- 
nected in place of the a-c line voltmeter at least 
once a day to see that the phases are properly bal- 
anced. If one or two positions of the a-c line- 
voltmeter selector switch do not supply a meter 
indication, the remaining positions will be a suf- 
ficient check. It is best to apply a test voltmeter 
to the phase on which the meter does not read to 
check the balance. 

b. A-c Line AMMETER. A burned-out a-c line 
ammeter can be supplemented by the log readings 
obtained for the other current meters. If all other 
meters read correctly and the a-c line voltage at 
the generator power panel is correct, it can be 
assumed that correct operation is taking place. 

c. Frequency Merer. The frequency of the 
a-c voltage can be checked on the water cooler if 
the frequency meter should fail. Check the read- 
ings of the water pressure meter on the log sheets 
over a period of time having the water valves set 
at the present position. These must not be 
changed. Note how the water pressure ties in 
with the frequency generated. By watching the 
water pressure meter carefully, the frequency can 
be maintained fairly constant. 

d. RECTIFIER LINE VOLTAGE Meter. ‘The rec- 
tifier line voltage can be checked by reading phase 
one on the a-c line voltage meter of the generator 
power panel. Check the readings of the other 
rectifier meters with those recorded on the log 
sheets. 

é. RECTIFIER LINE CURRENT METER. 
phase one current of the a-c line current meter of 
the generator power panel. This phase feeds the 
rectifier and will provide a check on the rectifier 
line current. Also check the other meters on the 
rectifier panel. 

f. RECTIFIER FILAMENT Hour Meter. If this 
meter should fail, it will be necessary to time the 
period in which the rectifier is operating by means 
of the station clock. 

g. RECTIFIER FILAMENT VoLrace. Check the 
line voltage before attempting this procedure. 
The FILAMENT VOLTAGE CONTROL is first 
set at approximately two-thirds full rotation. 
Next, the high voltage is applied and the rest 
of the start procedure is followed. When the 
transmitter is operating properly, carefully de- 
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Read the’ 


crease the rectifier filament voltage while ne 
ing the OUTPUT VOLTAGE meter. - us oe 
setting for the control is the point slight y abo 
where the output voltage begins falling. oan 

hb. Rectipmr Ourput VoLtace. 1 he 
PUT CURRENT meter on the rectifier or the 
PLATE CURRENT meter on the transmitter can 
be used to set the high voltage. The starting pro- 
cedure must be followed to the point where a 
high voltage is to be adjusted. The nee ae 
cations on ail/ station components are then € Be e 
against those entered in the log sheets. i any 
meters do not indicate the same values as eli 
recorded, they must be compensated. Once al 
the meters are set at the correct values, the high 
voltage can be applied. At this time, watch the 
OUTPUT CURRENT and PLATE CURRENT 
meters closely. As soon as the indications are the 
same as those recorded in the log, the high volt- 
age is at approximately the correct value and sta- 
tion Operation can continue. | 

i. Roeaurde Output CurrENT. The PLATE 
CURRENT meter of the transmitter will read the 
same value without the additional leakage current 


as the OUTPUT CURRENT meter on the recti- 


fer. 

j. KEYING SUPPLY VOLTAGE. This voltage can 
be set by means of the BIAS VOLTAGE meter. 
Be sure tae BIAS VOLTAGE CONTROL is set 
completely clockwise before applying the supply 
voltage. As the KEYING SUPPLY VOLTAGE 
CONTROL is turned clockwise, the BIAS VOLT- 
AGE meter will indicate the proper voltage. lf 
both meters have failed, the KEYING SUPPLY 
VOLTAGE CONTROL can be set at the correct 
division from the log records. If the meter has 
failed, the grid bias voltage can be set by reading 
the PLATE CURRENT meter on the transmitter, 
With all other meters indicating the value previ- 
ously recorded in the log, the BIAS VOLTAGE 
CONTROL can be turned counterclockwise until 


_ the PLATE CURRENT meter indicates the same 


value as that recorded in the log. 

k. TRANSMITTER FILAMENT Current. The 
filament current can be set at approximately the 
correct value by the a-c line current meter. As 
the transmitter filament current control is adjusted, 
phase three on the a-c line current meter is care- 
fully watched. The final setting of the control ts 
established by the recorded readings for that meter 
on the log. An additional indication is the click 
of the keyer relay when the transmitter filament 
current is approximately 150 amperes, 


l, TRANSMITTER PLATE CURRENT. ‘The OUT- 








PUT CURRENT meter on the rectifier can be used 
to serve as a plate current meter. These meters 
will indicate practically the same values. The 
log should be checked to see that there is not a 
too marked difference. 


203. Transtats and Rheostats 

Both parts are repaired in practically the same 
manner. If one section should be open, a heavy 
shorting link is connected across the burned or 
broken section to complete the circuit. After this 
link is added, the transtat can be returned to 
circuit operation. Care must be exercised when 
making this repair, for if too many defective 
sections have been shorted, the unit will not 
operate. After the link is added to the rheostat, 
an additional external resistor having approxi- 
mately the same resistance as the burned-out sec- 
tion must be connected in series. This resistor 
must have the correct power handling capacity. 
If this cannot be determined easily, the current 
flowing through the circuit can be used to find 
the amount of power that will be dissipated in 
the resistor. The power is the product of the 
current squared and the resistance (P =I?R). 
This must have a 25-percent safety factor added 
to it. 


204. Alignment of Receiver Without Test 
Equipment 

a. Remove the receiver from its case, return to 
operating position supporting the receiver on 
blocks 2 by 4 inches. The receiver should be 
raised high enough to allow access to the i-f 
transformers. 

6. Connect the receiver in the conventional 
manner to the antenna with the spark gap in its 
normal Operating position. 

¢. Place the complete radar station on the air. 

d. Tune the receiver and the receiver shorting 
bar for maximum echo. 

é, Tune the plate coil (37-1) of the first r-f 
stage for maximum echo, by squeezing or spread- 


ing the coil turns with two insulating sticks. This 
can be done if the operator is careful not to come 
in contact with the live potentials (230 volts to 
ground). Retune the receiver for maximum echo 
(oscillator variable capacitor). 

f. Move the position of the second r-f grid coil 
for maximum echo. This is a very delicate opera- 
tion and a slight difference in the position of this 
coil has a very great effect upon the sensitivity of 
the receiver. Retune the receiver for maximum 
echo (oscillator variable capacitor). 

g. Tune the second r-f plate coil (40-1) for 
maximum echo, by squeezing or spreading the 
coil with two insulating sticks. This coil is 350 
volts to ground. Tune the oscillator variable 
capacitor for maximum echo. 

4. Adjust the outside focusing-cylinder poten- 
tiometer for maximum echo. 

i. Move the position of the converter coil 
(41-1) for maximum echo. The relative position 
of this coil to the second r-f plate coil, has quite 
an effect on the echo. Compressing or lengthening 
the coil will give a sizeable increase in echo gain. 
Very minute movements of this coil have great 
effect on the echoes. 

j. Tune the i-f section for maximum echo be- 
ginning with the first and tuning towards the 
last. It is not necessary to retouch them after they 
have once been peaked; no marked advantage can 
be gained by doing so in respect to the maximum 
echo, . 
zk. If unsatisfactory results are obtained, and 
the receiver cannot be aligned or made to show 
cain, check the following: 

' (1) Resistance of resistors 13—1 and 13-2. If 
less than 100,000 ohms each, sensitivity will be 
low. | 

(2) Disassemble input capacitors 12-1 and 
12-2. See whether they have arced over; if so, 
replace the mica sheets and reassemble. | 

(3) Electrical connections at ends of all r-f 
coils. 

(4) Check the first and second r-£ tubes. 
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CHAPTER 7 
MAINTENANCE PARTS LIST __ 


205. Index to Major Components 
Major Component 2. Symbol —— 
Antenna AN-118 








Mie Te Rn. ee ON ae ane tran eRe Se ee. AN 
Antenna AN-140)............. Pete ee Oi tecsntiive sea eta ee ho ee AN 
daar eas MOU Traleh: MeO eA ack ccs Nnae rel ean enccccicnce SR pal ean AG be K64 
Control MC-298-—( Be ace Vena A Ciara oie ee oun Cr rar nes en ACI a C 
RSOROR Ee oy test one, BQO). du eS anemic suranga ie met RE oe | CO 
SLUM OF MELON IC BO cis acc P vance teviseyate pounce NN HM Mh cle, ey | PM 
Interference Reducer BC-786-A .......... Jeera sete cen Bh Bett Ws... oo Tht 
Fee ee Ch oe ce atgan ue ene ey NN es pirates es KU 
Keying Oni BOAO Bose csc crc oe sy cua, ACE AEE col euireitcrdvete Saar he ee eee KU 
ANNOY Soe LMG) oe crie conctevainicc anne Gate te gE ee Oe Ea TW 
AES SS tee arte amen ne peek cr Annan ee aaa KX30 
SEA re rn aay, eR ey ee ean cbs te N62 
Oscilloscope BC-403-( BOL S gen area Stan sea D NESE aye MM hemi tae we Se ROS eS OS 
SORE MEL ITO DNV cota ons uienennnaniier ce SSSR RE et eS BD99 
Ree an Ol CSUSB cbse recut Si EN Pee nes Mee he BDI111 
Power ‘Truck K-31-( Visi eieerlornin awilarasti aaNet ON Thee NAR i elite IKol oF 
Pulse Indicator BC-780-A........ | ea a ence CER ie ee, PI 
Receiver BC-404-( )........... SMRR-E Pep ECIR Ok ae psecaphte ania an eA Me rk ee R 
EER ea Seen cays ccs Une a rane Rect 
MOCURCR RAT SO. ne aN rece es sigenavor cde y cece ae eee OMe ee Reet 
Trailer K-22-B Bee tn ee Bren Cece cdo Me ett a K22 
Be SINNER esc ncdni cubes a ue Te ROE Pec tomeinwereett T 
Transmitter BC-405-( ae Ee Mel ene ie tn rapes reagan me roe eres T 
Pee OOD HUT eat ramets Waste dual siecaeciehemcane SE NO e 6 dee Nhe aa WO 
Water Cooler ROB. cc ee ee ELE es eons r nay Fishetnidcarere ig ewan orang tel | 


aE ESO Le Be met ee ee Be Pe eee ig ioe Bice, oe 
. =. 





See UE ER Bee OSC Om (Cae mF ome Sal aed ah gb gen ie ne er eo 


In the parts list, an asterisk (*) denotes the ay 


206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( 


) 
fas cok ol... 


ailability of the part in the echelon under which it appears. 











fy: | 
| Signal Corp Major | oe 
Reference Symbol | Stock No. Component Name of part and description = & 
© 8|3 
ey + | 8 
rp heh walle 
BM ORM hie erica cope hades. es: Pitt: cable shielding; 34" TD ; Beldon Braid 7 S lea 
0, 
3H3139-492........] CO..... CABLE: 1-conductor: bare: #4 stranded 160 z 
ORD sree as CO ice CABLE: L-conductor; #8 stranded; 8. B. R. G.; | 100 | : 
Vu 
ROG Biss sad feces, COs Cert 3-conductor; #8 stranded ;5. BR. C.; | 100 ie 
| 00 v, 
| 1B810.3. Gy Reece eee te te CoO wena CABLE: 1-conductor; #10 copper stranded: 110 | * 
1B7810-3 CO CARLY 3.65) GOO. | ea 
| Aas wera | CAD 6 =; ¥-conductor; #10 stranded; R. C.: 600 v.| BO fic ste fei ta alate Paeaa le 
UE Ld Receecorlarh COnS Seana 1-conduetor; #12 stranded: 8. B.RSC.; | 200 | cata ea) 
v. 
EU care ina CA eran CABLE: 2-conductor; #12 str nded; R. C.; 600 150 “le alk | . 
363141.4-1368..| ||| Go.” CABLE: d-oonductor’ #14 chante oie Cy} 250 ea 
Ov. 
PBIB eer ae al... CABLE: 3-conductor: 14 stranded: R. C,:6 75 ee ¥ 
2C6382.B/C2... ||| Bane | CABLE: lead covered... sndeds Re C.5 604 eae le 
1B3341. ee ee ‘T: este ae eS Les enn cee #341-D; Packard #500 as 15 a alts . ance 
f + de by Cackard Elec. Division of GMC. | 3 
BES o a Lad ate ery eer) eae CABLE: ?-conductor; #14 stranded; R.C.;600v | 100 |...|. , 
DET OLEee. Ss eer eee CABLE: 2-conductor; #14 stranded; 600 v......| 250 Jew. |e. r 
SE41G63—1..... 0.0... COs ssc] CABLE: 2-conductor; #16 stranded. eee ties BON eoleas ‘ 
UBS LS Oey eels Ot. ‘ ae : l-conductor; #18 stranded; shielded; BO as 1% 
Ae Nay CHAD YY, 
POD Deena alin 'd aeeers COn se us) WIRE: bare; #4: goli oe raw 
FBIGU et oe KU.....] WIRE Wisi, 1% coppers hard dra el. 480 : | 
AeA Shag ears sete ee WIRE: 2-conduetor; #14; switchboard, ......__ 150 vali 
TBBIS 4) isa es ICRC Ja WIRE: single-conductor; #18 stranded; red... .. 50) alten 
SEBS ILBIB site wn lsoee BO oes WIRE: single-conductor; #18 stranded: white... 50) olen 
1B818.16.......... 1.9 ae WIRE: single-conductor; #18 solid; black... .. | LG fovais ance faire] ee 
1B818.17........ lel Corse a! WY IRIS: single-conductor: #18 solid; yellow...... Dobeawleocduleclegelae 
LBSIG TBN ii cas ane! KU... WIRE; single-conductor; #18 solid; green,..... , BV Nace Nataly |adecaihowre ae 
Note.—Order maintenance parts by stock number, ; 


name, and description. Only maintenance parts can be requisitioned, 
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= —— eee a esesest—i‘is__N 































< | Organi- 
a! zation sa 
Signal Corps Major | fit = | stock J 
eference Symbol Stock No. Component Name of part and deseription ss =| 
& | 5 z 3) s14 
PRLS ADU, cute wer | WIRE: single-conductor; #18 solid; blue........ B feve[ecsfees)ens] 
1BS18.20, ee WIRE: single-conductor; #18 solid: PECL Sey fren 5 sath aes bah ne 
TBS Bl we cuteakeces WIRE: single-conductor; #18 stranded: black. . 150 fede ‘J: Ne | : 
| Seeenat rave a Agersinit WIRE: #14: tinned copper; 72005-2 WE IMCO.. + es eee enc leks 
NW ARBSTS 226 bie ctises een WIRE: 9-conductor: - #18; switchboard; lamp | 100 |...|..-}-- | 
cord; reinforeed; R. C.; black. | r | | ; 
2C2263B/W3...... WIRE: #18; tinned co per; } No. 2008-3 5. eae | 5 hy 
LASLO 2 eviews WIRE: transmission ine antenna; stranded; | 66 | i 
phosphor bronze. re | | : 
VASIOO Wirenlesceetcan WIRE? steeli $i" dist. ..s20csmasee esas ees 275 ofr nrpeeed e 
LESIS21 |... se nara WIRE: #14; solid: 5,000 v test; blac otaeeeucat 50 Latter re 
VBSTA2O) os cies WIRE: single- conductor; #14; st randed; 5,000 v 50 ofesnpeeed 
test; white. I ites 
Danes aera a ers 8D9005-9).. eee CAPACITOR: variable; air dielectric; 5 mmid. . I Porno ee 
4 Be siateriteie «inacenas 3D9015-18.....--. CAPACITOR: 15 mmf d: 600 v; silver mica..... 1 a 
Loe (sedtrsnetwia temaracesars BOOZ S=19 1. sso CAPACITOR: variable; air dielectric; ; 25 mmfd; 1 eeetens 
4 rotor; 3 stator plates. lll een eee 
3-1, 3-2 3D9050-66........ CAPACITOR: 50 mmfd; 1,000 v; mica........ 2 | * 
¢ AUveteran ceria Ge 3D9100-9... 4.2... CAPACITOR: variable: air ‘dielectric; 100 mmfd. 1 eertege| y 
| Lae esciolecatrak BUG aren cncis s,s CAPACITOR: 200 mmfd; 500 v; mica; £5%:. 1 pallet ee 
1-1 through 1-7.) 3D9250-11. nats CAPACITOR: 250 mmfd: 2 2,500 Vv mica, . i foil lhe 
Benet cue dians a BLUES 6 RAN Pamir eieorn te CAPACITOR: 350 mmifd; 500 v; WGA cs ee ecerees 2 = ne 
Ame 819400-18. 22.5... CAPACITOR: 400 mmfd; 500 v; mica......... 1 eee, 
3-1 through SKS010211........ CAPACITOR: 1,000 mmifd; 500 vde: rab (+: Wry fe 10 | 
os * | * | * 
5s a 2, 5-8, | 3DA2-70.... CAPACITOR: 2,000 mmfd; 1,000 v; +10%; 4 | 
ht. ~ MCA. © Oris - * * * 
Deed De ace x gccseces SDALO-B2) oe es Eee 10,000 mmfd; 5,000 v; 5%; 2 
mica (Ol). * * | * 
DD es nate ayiaa\ecw. SUIAT OMT a cssnceeeaseie CAPACITOR: 10,000 mmfd; 1,000 vde; mica. . 1 =r | Sea le 
Oreescrerioy BDAIO-88 obec CAPACITOR: 10,000 mmfd; 1,200 v working; | 1 
{PACITOR: ee fd; 600 v; paper ows e Weel 
} OL MOMs niviete se CAPACITC mimic fl Se Lea! eS * * * 
an reel aoe sewaniriaieos CAPACITOR: 10, ‘O00 mmfd' 8,000 vj mica..... ; | * |] ® 
Boe iaralaranahalivin 9S SDASO-4. sees CAPACITOR: 30,000 mmfd; 600 yde; +2%; 
| _ mica, . Pe Se i | | * 
Mises etc Wego 3DA100-33........ on 100,000 mmfd; +10% —5%; 
1,600 v (01 | * | * 
Rt G2) ttn 3DA100-90........ | CAPACITOR: 100,000 mmfd; paper; 600 v (oil). : «| es 
Renae en BDA100-32....... epee 100,000 mmfd; 600 v5 paper | 
. +a ie * co 
Se ee | 384670/C6.......- CAPACITOR: 500,000 mmfd; 25,000 v......-. " | a | 
Ateth eee ae eet SENSES A ots cs sro sterers CAPACITOR: 1 1 mfd; 6,000 vde; ‘dual (oil)..... i, e- | mel 
FOS eeiees coe OLIVA oie seas Me CAPACITOR: 1 mfd; 10, 000 vde (oil)....-.--> 1 «| «| * 
Pel es erecncmnnce, WD BLAS: ccncuden, CAPACITOR: 1 mfd; 5,000 vde (oil)...-.- +--+ | es 
Ol asinine: | SDBUAO. os.cxnwr GAPACITOR: 1 mfd; 3,000 vde (oil).....-. wate 8 ey Fret 
BM a eaare nines | SEB lia aves ns CAPACITOR: 6 mfd; 330 vde; 50-60 eyele (oil). i «| *| * 
fol, [-2.. SDBB-21 oes CAPACITOR: 8-8 mfd: 450 v; elect....-.++--: 3 a] es] * 
12-1 through SDBS-1L0. 52. sees GAPACITOR: 8-8 mfd: 600 vde; paper. . : ; 
12-3. ie 
206882B/C5....... GOIL: ceramic cooling... 6.102520 +0e8ersres : aie 
22-1, 22~2 2O1688/CL. oie. GOT Tis POADTON <o iecece sees aeiecs ce race ee Hehe DENIS ; i ta | 
By anmare igelala ‘altel OHAOT OTR. ce es GCOLG Sregators cesses sacs nena ee ea i an |! 
Cie irscasaisaah wt 201539/C10....... COLL: oscillator inductance... ..<scsee essere : aoe |e 
NOSES rere 6C326-100......... COT choke te RE carcass ore neenee ents } Pals 
Binl, B7-2.-... 2C2968B/C3,...... COIL: choke; main rectifier......+-+-+s++5s+*: i laces 
BE NAPE diccepan) AG22TO/O1 ... as COIL: choke; small; rectifier... ...++:++1rers L lcertes A He pale 
Ree i a See 2C2263B/Cb.....0.4 COIL: oscillator. <2 sss cceees seers tsetse ea peels 
SC LSSS fd La ace eos JACK: #402; Insuline Corp. of Ameri¢a...-+++- Bee | ella ; 2h ae 
2C4404A/J1....... JACK: open circuit; side panel.....-+.++++0+5% ore Une tdi alae 
DOO tee bcsinreleainaines JACKS: #247J; General Radio... .0..06%e.eee-* d Sa aia has 
9C1588/PL.. .. <.: PLUG: 2-pole; male. .....-+00000se0e erect li, sg Poeced eet CI es 
Qa iie ta eb-nvecepe staan PLUG: armored cord grip. ... seuss nee er rrr se] alin = x | 
DRDO Ale. tater PLUG: banana; Bes General, Radio ig” | 2 levees ‘Nee aes 
QATUL24. occas PLUG: brass; 1144" OD x 96" x 1" thk; 1.015 So iss | liom 
OD bub part a filament line. 2 | Wise acaceteeiem lien 
DATIL2 AO 2 accace es CO.....| PLUG: Cat. No. 3710; Russell & SHON, .eeceies ulate AL aes 
¢ | UAL Verte aie nace aerate COVSe.i PLUG: Cat. No. 37 30): Russell d& Stoll. ......5 oe | eased 
OTL sUkaeara easiest CO.....| PLUG: Cat. No. 3880; Russell & Stoll. ......-- me SASH | 
em : ie ph . te can be re uisitioned, 
9 Note.—Order maintenance parts by stock number, name, and deseription. Only maintenance parts can dl 
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a Organi- 
Signal Corps | Major 2 pein = 
Reference Symbol Stock No, Component, Name of part and description = = 
2 |2laleléle 
S |lglzlzlai2 
fy =|(a les) | A 
—=— = >; Ss —— Te SS | 
BULB | et axe Cel Se oh eee 61 *|.. ; ale . 
PETER oh ee yea cel CO sec PLUG: 10-amp, 250 v; 15-amp, 195 v; No, 7187; | ele 1s 
Harvey Hubbell. 
PLN LOG ay sice seer HAle Aeron PLUG ‘Cat. No, OD40; Harvey Hubbell,..... Be |e nay eel eene 2 
OATHOOL Ge ee CAeah sa PLUG: Cat. No, $098; Russell & Stoll soso | See ee eye) see ee ; 
PALAIS ice een en Scr | a a) RECEPTACLE: pilot light, for S6 lamp #9387... | () viel este [ears loners Nes 
Al 3 : | 
OZ1812.. isaac: WiC ees RECEPTACLE: control panel, candelabra base. es[ Pc] Se |e ie 
GOTSLL eaten stein KU RECEPTACLE: convenience outlet,....___ : Leldai-ca | evatail caeaag| laters | , 
6“Z7S11.... wis Wl bicaare fee EUs os RECEY TACLE: convenience outlet, type 7723: | eta eee | ae | * 
A=DLiat et ! 
i Met ( BALORG a ee eersicsice FM... Pee ODE ZOO RACE ce | eels alee 
11-1, 11-2, 11-3 | 322610.9.......... Poche. a FUSE: 10-amp; 250 V; cartridge; renewable... __ 9 | 4 *| «| 
PEAT eo S27 DO-OucasGee _ Reet....| FUSE: 150-amp; 250 VY; cartridge; renewable... 1|* 1) cet 
Hi=J, L1-2,11-3 | 8Z8010............ Rach). is LINK: fuse; L0-amp; for renewable cartridge fuse 5 | + *| «| * z 
Discs Dee sea wins LTE OU eens. Reet...) LINK:f use; 150-amp;forrenewablo cartridge fuse Lele YS Le 
3G112-80F......., Rect BUSHING; insulator; ceramic: female; 14¢"Ip...| 24 | lace [pias Shee 
S8G112-137M....... pee ee Bee fe insulator: ceramic: male: 2%" ly. ay | me ee a la 
OFFI sie cosa eats JSHING: insulator: icartas 34" \o Te¥ eyTy « =| ltam | 
| 8G18387-1 tee | ange ae anal itor; micarta; $6" le, 74" OD, 2 | | Q 
2C6382B/G6....... Avasere+| GROMMET: 414" x 3% x 176 x 970) Bleed | 2 eel alltel eae | * 
2C6382B/G5......, T, Reet | GROMMET: rubber; 814" x 3” x1 a ze me ; |: ale . 
2C6382B/G7. Dees GROMMET: rubber iKeyer; cable;414"x 3" y yw alee 7 
674920-8... 55... (Deere i GROMMBT: rubber; §1 4" x3" x ine keel Ae 1 |. * 
8G1350-50........ Reet....| INSULATOR: feed-through: CerAMIC.......... Billa i 
3G1250-80........ Reet....| INSULATOR: ceramic; round: 5" le, 1" diam: Bile ' 
| : no base; 14-20 tapped hole ;type 348L5. | | 
3G1300-80.2....... Rector. INSULAT OR: stand-off: ceramic with fittings: 2|...| r 
| 5 Ie, L" diam; type 411-B5; metal base; metal 
cap with 1 tapped hole in top. | 
3G1300-80.1.. 00... Reet...) INSULA TOR: stand-off; ceramic; 1” diam x 5" Sab ae) oll eens * 
lg; type 41105; metal ‘base ) metal cap with 2 
| 83G1838-98 AN INSULATOR. 2? 
a WSs S- Mel ae a é DNS iS WAT R: spacer: polystyrene. ‘3 yal [eee [Perec + * 
BLAST a gran eee Rect... INSULATOR: | Packer for ‘Tesistor_ we thee I er . “|e 
278" 84 X 814" Ip. og oe Walled 
8G1000-9.........| Rect... INSULATOR: feed-through: poreelain; for pri Oi erence lujecal] 
“ Of h-v transf, ‘ "| | | 
SG1350=51 2 cc. | Reet. --| INSULATOR: h-v; feed-through: ceramic: for ile il eel eee * 
Grsae aa le niet choke. oe a 
STOO BO ig aici ce Ne ean NSULATOR: ceramic: round: 5" 1, 2) | [scale em 
8G 1300-160 Se Mattias T fee i INSULATOR: ceramic: round. 10 le eased es 5 | « ie a ee 
226966, hela iare tannic r. poe IN SULAT OR: panel (2546 " x] ly” x 8 i" 4 hialaa) | | 1 | * 
8G1838-73 Bs u INSULATOR PLAT: (4949 Go Rage || 4 ; 
SG1838—43 | e ejeietdneis |) edie rsreaerera INSULATOR PLATE: (2114" x Dg i yi * 
2C6382B / DB sie eising Doce ee INSULATOR SPACER: terminal board... 07). 8 s 
SGIRS TAB ear Bea cciny INSULATOR SPACER: pf fil line (reug? ODx| 2 
NR SGISS OTT conde Dessau: INSULATOR: 34" diam x 14" (support pr 2 aiais [mnie] eo iee:| bee fears i 
: fa ranst). , é €%s) 
SGI899=10... 6. AS al IN oe 34" diam x Me" (support pr 9 ol deenil | 
t riins : 4 Le cd i: / ee oo # 7 | 
SGIBB9KT 6 eos Reet, . INSULATOR: angle Ley Ze ae ; | 
3G1839-3. 20 Cue a INSULATOR: cap (2" iy Lesion) | be fecfeke ' “ 
8G125048 00.2... Ry INSU LATOR: covomier round: 87 ie (Gl ine | a | el ee ; 
support). | 
3G1250-40........ Ae wana are INSULATOR: ceramic: p L216" le rie. | | * 
3G1300-4 I ah, nod Pound 3:276 1g (fil tine esate a 
8G1300-48 .. pigectacpies INSULATOR: ceramic; round: (3" le. 1" 4: | : 
| SoenesB/83.2.....,] KU.....| INSULATOR sean 34? dare! Wor | gatas ale 
2022638B/55.1......) KU" Seu I OR SPACER: (%s" OD x 0.154" Tp 9 . 
2C2263B/S5....... Bue. Sano SPACER: (38" OD x 0. 180" ID 9 * 
2C2263B/S3........ KU.....] INSULATOR SPACER: (3c a: | aq" ; ‘ 
 seoppenice ++] KUL] INSULATOR Space ie Get % 94) | 8 [ees |malnecfenal 
2622638 (Ds aiaaiains Ue we | INSULATOR SPACER: (1 Le" diam x 17" 1B). feu aaa ‘ 
| 202263B/87....... | KU..... INQULATOR SPACER: (117 dia 4 Ig). | 15 lecalliee 
| EO OB ae case | KU.....] INSULATOR SUPPOR'T: (Aen! aaa. | TLS 
{ iy 7 | a # as “| elt ees Paes 
Note.—Order maintenance parts by stock number, name 7 


and description, nly maintenance parts can be requisitioned. 
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i 206, Maintenance Parts List for Radio Sets SCR-270-(_ _) and SCR-271-( )—Continued 
~ : = 
= 
es i Mnj € 3 
i Hafarence Simbel Pignel Core Component | Name of part and description : s 
oi ganders | | 3 S\4 
| 2 OSO71A/Bls. ss. s+ KU. Sea bushing; micarta; (34" diam x + | : 
202263B/B8.......| KU. IN ao bushing for middle shelf (1" diam | 3 
x 137). 
A ORD-1G 30s call Ue. ees /INSULATOR: ceramic; round; (14" diam x 24 i 
©), 
3G1250-8. 5... KU... eo ceramic; round; (15" diam x 4 od 
fe de 
3G1250-32.2....%+. eUipoas eg. oe ceramic; round; (#4" diam x 19 . 
2C62263B/J2.....+. KU. INSULATOR: isolantite; round; (14" diam x 8 , 
V6" Ig). = 
2C2263B/B3...... .| KU.....| INSULATOR: binding post for h-v output 1 7 
“to keyer; 4" high, 
4 9(12263B/S4.1. . CE fe as INSULATOR SPACER: (4¢" 0D x 0.154"IDx | 2 a 
; a ). ; a | 
SCSIGSB/S4tesuie0n| BU IN 5U LATOR SPACER: (34"” OD x 0.180" ID x 2 4 
: tN FS 
"' 901538 (Bi aeaaess VM... ... fl LATOR: antenna bushing; lucite; 1* diam, | I : 
| | gx ly", , | 
8CQ1838-99.4.0.....| PM... | INSULATOR: plate; (2".x 84" x 14")......... 1 . 
8G1837-88....+++: ¥M.....) INSULATOR: antenna support; (54" x 234" 1g). l : 
| 9C2968B/JL.....+.| KU... INSULATOR: ose; (56" x 196")... ....4.0.00- 1 : 
OSOTTA PPD cies RU gs INSULATOR: panel; (14"x 7" x 1914")....... 1 | : 
3G1838-240........| KU.....| INSULATOR: panel; (1514 x 54" x 14")... l . 
ET OGD HS Macc tiare-niets || MAUD e ores INSULATOR: ceramic; (116" diam x3"). ...0«. | : 
8G1450482; ........| KU... INSULATOR: ceramic; sq post (1” sq, 2" lg)... 1 
9(1450-64.... Tee is INSULATOR: ceramic; sq post (1" sq, 4" Ig)... L | & 
3G1838-264.......| Rect....| INSULATOR: panel (1614 "x 934" x 32")... 1 [: 
3G1838-96. .. 0. Rect. ...| INSULATOR: panel (6” x 3" x 14")........... ; 
8G1838-48........| WO.....) INSULATOR: phenolic; (8" x 144" x 14")... ... I , 
8G1838—-48.1.....-: Wiis INSULAT OR: phenolic; (8" x 1a" x 14"), 1 ‘ 
9C2263B/R5....... EU eos: RESISTOR BOARD: l¢"x 344" x41q"_...... | ‘ 
14.15, 16, 17....| BA5995.........65- Rect. ...| LAMP: indicator; 55 v; Pushin type........... ‘L 2 
LT ve ae ae OF 5891-1..........| Rect....)| LAMP: indicator; neon; 110 v; candelabra base. . L ; 
13-1 through GZBS15-O... esces| dhech cn) LAMPS panels 110M OG yo ae eacaceatene a 4 
1h. Br Spotipse oars PAO saci usuihae eee | Rect....| LAMP ASSEMBLY; 110 v; 60 cycle; comp of I * 
bulb, red lens, light, and resistor. ‘ 
‘uae eee 9F5989-1......-.+-| Reet....| LAMP ASSEMBLY: 110 v; 60 eyele; comp of 1 
bulb, amber lens, light, and resistor. * 
Le A ies: « 8 975989-2..........| Reet....| LAMP ASSEMBLY: 110 v; 60 cycle; comp of 1 
ba bulb, green lens, light, and resistor. * 
PY eres 5 acai ee OD orb ae a osrciainietes FM.....| LAMP: 6-8 v; 0.25 amp; 1.5 w; bayonet.........| | - 
43-1 through OV BO41 1. cic ceeees| KU, 1 , | LAMP: pilot; 125 v; 6 w; candelabra base; clear, . 9 
43-5, 6-1, 6-2, me 
O—1, 5-2 eee res era atic Dees 7 
43-2. 6 1,6-2, | 2Z5988.....,.+++5: we l, | LAMP ASSEMBLY: red; 1° diam... ........+.. 5 2 
2 ert COT, | 
Be aia cas OU EORS ST, say suse ell Heinesen LAMP ASSEMBLY: blue; 1" diam..........- | I ; 
—2 | 
ae URS EOC OTAQBS He ow cee ees KU.....| LAMP ASSEMBLY: white; 1" diam.......... | 1 " 
=f i= | gov. vk * 
aco fe) QT HIBS—B ies. scenes | Oe as LAMP ASSEMBLY: amber; 1” diam.......... 1 
SNeO NM diets ats eeitios | 275988-4. sviiveee«| KU.....) LAMP ASSEMBLY: green; 1" diam. ......... L ; 
—{) 
44] Ad 2... WSIS TGOO ss wacarter] LeU M ee O-1 ma; d-c; graduated 0-6 kv; 314 2 ; 
| | flush type. 
CUMS ee et BV1200-1.....2004] Leos... .| METER: 0-5 amp; a-c; graduated 0-200 amp. Bi has : 
GONE eee [REN Tn ew ieee Dec MITER: milliameter; 0-400 ma; d-c; 5” square L jes. 
bakelite case. | * 
Te eae ee HTT SOS e wiseianrecetees Rect... METER O-160 amp aes... cc. eces ne caeaes ! | . 
SIM ME ee A. STORO—2. veces wecne| CeeOb. << 1) MORN O-800 na et: ce acnrenimeceia ae | " 
RE ME guy Stine i ieaeaemenere pore ECO ui cist IUD EL Be tie) Las ME Ene erin meee eis ve eel I * 
Sr reper aunts STTAGTO/ Via. we eee Rect....| METER: voltmeter: a-c* 150 vin... 6.2 ..000- | L |..-!. * 
Aone ae = BHOTO/V1 cece nae Reet....) METER: voltmeter; d-c; 0-20,000 v....... heist 1 + 
SARE es Bin 9114679/V3...-.95. Reet....| METER: voltmeter; 0-150 vj a-c. 22... 6.00505 fea. r 
37,A10038/M1.....| WC.....| METER: pressure; 0-20 Ib sq in. ..........5:. | 1 ; 
BPR AAS asain, WG cae: METER: thermometer; 50° to 260° F.........! ] 





Note-—Order maintenance parts by stock number, name, and deseription. Only maintenance parts can be requisitioned, 


195 





il 


206. Maintenance Parts List for Radio Sets SCR-270-( 











) and SCR-271-( 
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: 
Signal © Naic = 
Reference Symbol St _ Major bs 
ymbo Stock No, Component Name of part and description = ‘3 
2 m 
5 2 
5 Ey 
RB he tens ac POOL sc occ | — a 2 
# @ 2h 204 ee ee ee | i J At ert CON TACTOR: 2-pole; re 5-amp} 110 v3 60 cycles; | ae 
AO eri walecai etapa is 273203. | KU UA ee \209 (filament power). 7 ; 7 
hstese aerator “KU.....| CONTACTOR: heater control; AB-A216 (2 
a7 setae elosed contacts; 110 v; 5-amp; 60 
Pula ashe ety 729(\)- Aa cycles). 
2AO200—1 cae eas BUeceaces CONTACTOR: 3-pole; 24-amp; 110 v; 60 cycles; ' | ; 
ARO EWN ytd 'p 24.010) ee KU _AB-#1 (plate power control). 
; [eee Ta) Ms a eee I-pole; 110 v; 60 eycles; AB- 
ee ei mir) asi tem iim eee 275202-1. Sia eset wea cm eT ce rT. - CONTACTOR: 11 ie ae : | 
9 oe ay 0 vy; 60 cyeles; AB type; | * 
iateX alatnreas) eee anim NTR ace tcp te rn . ee 
. Ie si Re ee OR: 110 v; 60 eycles; AB type; | 
Seceatbeaters 17:3206..... rae Rect.. CONTA CTOR: main 105 amp cont. duty; 115 v; I ’ 
er Lea 2053204 / Divisigceetitacalec Kets ss Coe normally open. 
a7. 273202-1/1... 00... alos OR SARE ASUS nie ote 7 : 
oe lee beet ee ed] 
_ 3 front stationary contacts. —— oe | . 
3 rear stationary contacts, 
3 moving contacts 5/Z35165. | 
z | ; moving contacts S#Z33552. 
ea es aoa 27,3202 /1 ‘ 3 springs. 
48 iene eh ke a aaa et eres Za-| CONT? ‘TS: aut * 1 i ab r € c 
foe eae aeBe Oa toes FoG | CONTACTS: coll for ontetar 278001 : 
BBss0 sy ncasnsee SOM KU. ...,| CONTACTS: ct; for contactor 228902... ' 
Ba ee ee ee| oH ay Raat oie | eReCu CONTACTS: cot? for contactor 223202. ...-... I ‘ 
paso ctatenS: aoe 5SAB/CI 7 ee Rect CONT ACTS: Beus Or contactor BASA0G: sagas 1 + 
ts 2UMOOBB/CI.....| WC.....] CONTROL Peet On arent bean ene tess) : 
1008B/C2..... WC. CONTROL: Presite COMEION) feces eres sys! | * 
4s aise i : pressure control w/motor starting 1 + 
NP os, 27,7663 2 mutton on top 
ee airainie ate iets irs RELAY: thermal time delay 30 8 ees 
Aang mind orcas Wissel | eet hOOS— Verne T R sea id 110 v; 60 eyeles. see timing 1 ‘ 
mie tie a8 SUAY: Struthers Di n tyne ORT X— : 
07 Phe Potts 2L7690A1 . .... T REL ae heater Snobe ea : , 
haa eeve alan ieee wa ee ce oT Ae iva lee os AY: 5a—-1L25 SAN) vcealaee “UT 
3H4679/R5...,,...| Reet RELAY: oa 60 cycles; type SV. .-.... \ ; 
Lee, oat tat 3L9822-] milliampere de; Westine! range; 175 ta FOO | 1 | 
eo, EZR Gain ie Reet....| SWITCH: panel light; ep eee. 

Te osha ee Nw Baa paeea ee reavesseetse ts ses ect SWITCH: a fp FD. ee ied ea eC tae cs 9 * 
Secrets aoe VSIO. cc...) Reet oi ; oe garter Hea a Gl siar\ie a relans eisliraVierara oa aoe 2 + 
DOW EE, 8 32084 I 5 ce Bee! SWITCH: key Ree Ne Control s:s feuiicss I * 
Se ceieh sw iois i 32Z9824-271........| Rect...) SWITCH: star Pere ee ae ear | * 

aa Soe: Apes Aten’ Reet SWITCH: envelop for remote control........ 1 + 
Bara G: Rect... EWILGH: puuk butions stare sion: GOO ev iyeed. ; 
es aaa ee aes 37,9560... sa indicating light fo foe art-stop; 600 v w/red 1 * 
so 3798091 Areas SWITCH: mriteclogle CAR S410. 7 
POW eee scents 3708990-2..........1P KU... BULLOR: wararmnnAl ace, (hy kcms bone, 10 ‘ 
HONE wien vcits 3008874 Ae Ue.) Swaree: dine ee ‘ 
sik ein TW8) mies ashe Siaar ava SWITCH: Pe BP VPC reer e rete eens 3 * 
To oct 37,9549) | 9072: Saige erat slotted base; Hubbel 1 * 
ie Seale STOOD geese SWITCH: control tape Ro-cirk-it +} | 
NM Soe sinha) EvOGt SWITCH: door c ype Re-cirk-it time delay... . | + 
Ses KU..... SWITCH: aiicuit See seat Bia CaN ah tea eA Se asks * 
amp coil, and o "9 PET es ert ae o- | : 
Doe cl accuecs 378105 FM curve “D?. O-amp coil; time delay 
BOE ice 105............| FM.....| SWITCH SW , 
Eel eoRatda a, cee EM.....] SWITCH SW-105: toggle; SPST; 3 amp; 250v..| 3 ] 
52.. 345142.1 | two sectic fe orting; 3 circuits per section; 1 a 
Mikes chard KU,....] SWITCH: toggle; DPST; | 
Be ne 2C2263B/S10 KU el esis} DEST; blower control; Samp") 4 . 
Medepod th aeons aT seg ail G a ccareypig VITCH: : | 
as pees Bae ae Ra awe Reet... CIRCULT es frequency control, ....... | + 
ie ltl eee i OOM... KU one POTENTIOMIP ne 4G Gro type AB... te ’ 

EF is Mer 3114679/R6... -| KU..... POTENTIOMETER. 00000 chen | 
MSIEBN So Seocies'e S760 rey ene aeeche ee RAWOSTATS Sore 250,000 ohms... ! 
eae as Sea | Bees RUSISTOR: fixed; 10 ohms; 100 Ws type HA. Dl cece fate * 
MEIC Me trcrsse Det mie ta Rect... RESISTOR. feng t erent eos type HA... es iS ' 

| 8Z6015-7..........| Reet.. RESISTOR: ied :15 ohms; 100 W: wirewound 
; 150 ohms; 10OW,..,...... | Wg | * 


Note.—Ore intena 
Order maintenance parts by stock number, n: | 
| Tr, name, and deseription. 
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= 
= 
7 | : | re 
Reference Symbol Signe ae | Céaonment Name of part and description 2 ig 
| 2 | 3 
g |e 
ba Neetu cle EDS | 5 : 

Dee ae ote a.0:0 | OOS LO sane enas Kean: RESISTO™: fixed; 200 ohms +:5%; 2 W; wire- 3 — 

wound. ‘ * 

Biel eens tava 376050 =11oecse+ - OE Uicens "RESISTOR: fixed; 500 ohms; 50 W; wirewound..) 4 

BOsrata ea aes .| 826100-28..2. 0+. KU.....| RESISTOR: fixed; 1,000 ohms +5%; 20 W; i ‘ 

power wirewound; 2 terminals; IRC type DG. * 
HAN saeees SOAPORL crag calorie FM..... RESISTOR: fixed; 2,000 ohms +:10%; Vy W; : 
| carbon. * 

19-1, 19-2...... 8Z6200-12.......+. Kilian RESISTOR: fixed; 2,000 ohms +5%; 1 W; 9 : 

carbon. : 

Dad matateets is sin $Z6250-10.......++| KU..... RESISTOR: fixed; 2,500 ohms +5'%; 10 W; 1 

| | wirewound, — . 
oiee at a acess 32Z6500-10......++: | EU ss RESISTOR: fixed; 5,000 ohms 5%; 2 W; 1 ‘ 
| carbon. 

De oats iene aie STORM Garis scons a means RESISTOR: fixed; 5,000 ohms +5%; 10 W; 1 
} | wirewound, — | + 

Riper ie Re Ee 82Z6500-93 2.0.0.6. 5. KGa ae RESISTOR: fixed; 5,000 ohms +5%; 20 W; 5 

wirewound, — a, 4 
L $5-1, 35-2... 376500-24.........| KU.....| RESISTOR: fixed; 5,000 ohms; 60 W; wire- 2 | 
ay wound; No. 8 terminals. | * 
B Re oa piecaree atase eK BZG6575—-18... 0.004. KU.....| RESISTOR: fixed; 7,500 ohms; 100 W......... 1 ; 
Ueehiesaee eens 3Z0610-7.....++++- | Helicase RESISTOR: fixed; 10,000 ohms +57; 72 W; 1 ; 
earbon. 
i Vala tesisntee <- 3Z6610-11...... eq ae are RESISTOR: fixed; 10,000 ohms 10%; 1 W; 1 a 
carbon. 
i SCANT ao. 3, ac noe | 326610-83...,.2.5<| KUL ee RESISTOR: fixed; 10,000 ohms +5%; 20 W; 9 : 
iF — wirewound. 
- SR ta Le craters wonavkiaere STGG10=14........<008| KUSss: RESISTOR: fixed; 10,000 ohms; 100 W; wire- 3 4 
wound. : 
). Deanne 3Z6610-22.......+- Rect... . HisiSt OR: fixed; 10,000 ohms; 200 W; wire- 20. ¥ 
; _ Wout. 
tw WN BiaiigsoieteinVp vice <i" STABLE AL iwc veices es | BU... 4] BiSieies fixed; 15,000 ohms +5%; 72 W; 1 ¥ 
7 carbon. 
a, 17-1, 20-1,.....  82Z6620-11.......+- | FM, KU Ree fixed; 20,000 ohms +5%; 1 W; 2 * 
an | earbon. 
ay) DAL era ns/en' sis: 3Z6620-14......... KU. RESISTOR: fixed; 20,000 ohms +5%; 2 W; 2 * 
‘) earbon. 
, a ed arerpiacete Wee als 376620-15.....----| KU... RESISTOR: fixed; 20,000 ohms; 20 W; power; 1 | & 
. oe wirewound; IRC type DG. | 
m 36-1, 36-2, $2Z6625-12........ | KU.....| RESISTOR: fixed; 25,000 ohms; 60 W; wire- 4 + 
5 36-3, 36-4 wound. | 
TON eehioenecess 32Z6630-9.......-.. KU ioe] Reels fixed; 30,000 ohms +57; le W; 4 ‘ 
carbon. 

Mel G Sica reatste 32Z6640-6........5: IM....: RESISTOR: fixed; 40,000 ohms; 5 Wie sateen 1 * 
| LDitera ace Seersiacee GLAD Ls oie e0 0 vssycacars FM... RES fixed; 50,000 ohms + 107%; lg W; BN « 
if carbon. 

18-1, 21-1..... 8RC31BE5135.....| FM, KU eta fixed; 50,000 ohms +5%; 1 W; 2H # 

CArOOTr. 
| Red cn wainiaien ts $26650-14........-. 1 FG cess RESISTOR: fixed; 50,000 ohms +5%; 2 W; 1 * 
, carbon, 
ied forough 8Z6700-6.......+4- KU.....| RESISTOR: fixed; 100,000 ohms +576; 4W; 6 i 
pe | | earbon. | 
TAN IEe, aha ty. 0 BLO TOOTS. ony acces KU.....| RESISTOR: fixed; 100,000 ohms +5%; 2 W; Li ® 
; 3 carbon. 
= 84-1.,....+++++| BZ6700-24......... -u.....| RESISTOR: fixed; 100,000 ohms; 60 W; wire- i ‘ 
a i wound. , 
fed, VIO ss oi0:s .| 83RC21BE2045..... KU.....| RESISTOR: fixed; 200,000 ohms +5%; 46 W; 6 + 
. . earbon. 
| LS cececeee 324533............| FM...+. RESISTOR: fixed; 500,000 ohms; 14 W; carbon. . ¥}| * 
| 99-1, 22-2..... S| OLOSUG—) ci sirsa cas 1G 0 cr RESISTOR: fixed; ; megohms; 5 W; voltmeter; 2 * 
ia multiplier; special. | 
- eee a GPOSES sities eviascsce) ethane RESISTOR: Axed: 20 megohms; voltmeter; 1 * 
, | ee, multiplier; special. 
5-1, 5-2, 7-1, | 325015-2..........| T, Reet.| RESIS: ‘OR! heater; cartridge type; screw base; | 7 . 
re 7-2, 7-8, 7 | 150 W; 115 v. 
99-1, 32-2....++ QLBOL B38 oe eas fe Stee RESISTOR: heater; cartridge type; screw base; . 
110 v. . 
PAE aceceieidets aay aOR) Lake vs aieielare FM.....| SOCKET: dial light) sccais aie since seen eanccyns Leis * 
FM, KU| SOCKET: octal tube. ...-+-+++erersrsrrseres 13 * 





2AS(90.1 22. sees 





Only maintenance parts can be requisitioned, 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 
| Organi- 
ea ese ‘a 
i Major , 2 Blo? 5 
Reference Symbol Piguet Cope Caen oivant Name of part and description 5 ial edles & 
a 218) 8) og 
| | & |2lalzis{4 
a Saree MEI SG ERAN! PGA AaD? nl *|* |] * 
—1, 32-2...... THOR ort ees SUC is SOCKET: resistor; A-H&H; Cat, No. 50715. ... 2) * lee Z 
Sarde 82 O7876911 See 160] 6 fs SOCKET: tube filter; standard 4 prong........ | es lea | Batis ‘ 
228759.4—1.. 00.66. BUT a SOCKET? main reckifens..2.:.:06 606s eonne secs A fc sjeesleesfeee| fl 
DLS BO csvek scorers FOU 5195 DOCK HED TOM AO OI EL salar aretycviaaie.o aiesacciorasowre are a ee | veleee] ® 
GZ TS0S RL. wacscreresetess eb gomeravare OCI E eisON! DESC iis cisaixis toate wogtace ba Use we 2 apes . 
6Z8357.1...0. cae Rect....| SOCKET: med. screw base. ...........0250565 5 Heer tfc anaes ; 
6Z8368-7.......4-. Reet SOCKET: panel light.............. Aneta Deeb | Seales : 
Nina ty odie te 2C6382B/TL6. ccsc| Taosessas es Br current; 200/5 ratio; Weston A hsahivpsaiie esl urate 
0. 604. 
Genta Resins. 2C6382B/T5....... De toes TRANSFORMER: filament; 220/110 v; 60 1 oS eatelear ate . 
eycles; Kenvon S-9527. - 
| Bia ax el bsnaawiic 3H4679/T4........ Rect TRANSFORMER: power; 115/11.5 v; 40 amp. Lee alsa lations , 
Rea ob cod. 2Z29933-1911....... Rect TRANSFORMER: line current; 150/5 ratio; Df eicce fess |ocece | oct 
WEMCO W1. | ¥ 
PROG RED cP enckncd SHAGTOLTS . .<00-0 0:8 Rect TRANSFORMER: main plate; special; L bene |e often spores 
WEMCO R-1160-B. | : 
DL eaversistereconesowr ZAYOD (isi erarxrs(leseets Ionarts Reet....| TRANSFORMER: variable; 11.5 kva; 0-115 v. Le pees parallel 
: TRV moe aaiemeccr QLD Cabs eevee os Se Gis rae TRANSFORMER: variable; 0-130 v.......... Ei peyote hacere|ainte os : 
: DU si vecaresaperati-wr6;3 229613.6. 04.0000: BM TRANSFORMER: power; two 6.3 fil and 1 | A ssai)t acveailnverall 
plate winding. | : 
| A ameal a aie arieia DLOOS4 s sarc cecatenica YM... ae output; Gen Trans; type 1 i ee ceifce Orel late 
*R-6212. 
Bosca ia sa os 2C2263B/T8....... KU,. TRANSFORMER: power; Amertron No. 26579. De lca ae ‘A 
A rica toeieisrecs 2022638B/T4. 320052) KU... TRANSFORMER: output; Kenyon No. T-104.. BSS Uh ee ibaa 7 
DEY getup toasts 202263B/T6.......| U...... TRANSFORMER: fil; 110/7-14 v; Kenyon, .... De) leer 
60-1, 60-2, 60-3.) 2C2263B/T7....... OU e- TRANSFORMER: fil; 110/2.5 v; center tap.... 3) 1 Peecoozera bones : 
OM rest piactale 2C2263B/T5.......| KU..... TRANSFORMER: fil; for final 450TH tube..... E 1 ecccbered fetes : 
NPE ircossdts 2C2263B/T9........ RU ey TRANSFORMER: variable; 2 kva; 0-135 v..... DS faa Sibesceetareyalltetoha : 
Sere rr en one 2Z9717-45556...... ISU hs a SET ORME: power; Thordarson T-92— | Dia Sheeran weal seace 
ZI OOS Sistas Bievalsts b5s KU.....| TUBE: JAN-6C5 (VT-65)......0.0.000cee ees 1 | leat pees : 
PIOR Os sa sree sens WW ees TUBE: JAN-6F6 (VT-66)........0.. ccc cee ee! Bel ietetloats : 
| ZU OIG ysrata wove ory iene KU... 3 TUBE: JAN—6K7 (VT-86) ......<5..ccseccee es a atl ee eee : 
| ZO OLRU CA Lass ticers: hier EM.....| TUBE: JAN-6K7GT (VT-86-B)............. Fe et aalbecere [tents : 
BIOIEGT sires FM.....] TUBE: JAN-6J5GT (VT-04-D).......... 0... cabelas Lae 
ZIOVOGEL «woaa sare: BM. =. TUBE: JAN-6V6GT (VT-107-A)..........--. Le a Phy ctevace eee ‘ 
QIASO TH Scie Vee FOU; fe TUBE: JAN-450TH (VT-108-A)............. | DR ceed sare frets re 
TS ewe e eaebee WOU: cases Di es TUBE: JAN-5T4 (VT-114) 00... 0.c50ce sees Do) Shi eaalbtetecs : 
PAOLA on Mindy lees Us 5: TUBE: JAN-6L6 (VT-115).............0.-: Yee eee : 
BODEN Test the 3 9 MW seats TUBE: JAN-68I7(VT=116). ... ooo sec c cee Li] 2) Nicee Veeatell etary : 
ZANV ED OO orais sviscolstane Una ebalpeess TUBE: JAN-WL530 (VT-122),....... cae ae Qi) ay es Ne . 
QIBXSGT occ sas FM... TUBE: JAN-6X5GT (VT-126-B)............ te eF eo eas 
DAE WLIO Min o.5-aietia aznsate Rect....} TUBB: JAN-WL531 (VT-144)............--. Dee: ihe seca Rome 2 
DIG RIOT cn cao FM..... TUBE: JAN-6A8GT (VT-151-B),............ Lh Se eee : 
2J866A ROU eres. TUBE: JAN-866A (VT-46-A).....0.c.050-055- 2 boa eee [wane : 
QA eciwioaloaiens IU, TERMINAL; grid clip No. 2.....0......0.00- Be ealascdae 
DROS hoes eopciike 0 aoe TERMINAL: grid clip No. 8..........00.2-005 1 fcc leas lecee 
DSA wep ate i cas TERMINAL: grid clip No. 12.............5-. BW vicclcailewaleare : 
3Z12072-5......... ee cayaye TERMINAL: 0.032" thk with 0.136" hole. ..... LS biel cerateeaens : 
BLZ3915-10A aerate KU Weosles TERMINAL: Cinch No. 1510A............... ba lites i refeeel oy 
2Z9403.19 0. sews: Bi cea: TERMINAL: Cinch No. 1580................ L fonefecsteeefenst o 
2Z9463.1 Fe ain cere tee KU baer pile TERMINAL BOARD: type: 2-50 ).......06:6:b:0-0e0 4 DM icereberarsibecece tetas 
343915-14......... PRUE Keres TERMINAL STRIP: Cinch Type 1514, ........ Oo lane-nlase ‘|. velco eet es 
9412513-50........ WiGeaieie’ TERMINAL BOARD; Jones No. 3-50........ L jee efeeefoeedaes . 
3Z12048-3......... BUS a6 TERMINAL: F. W. Morse No. 2028.......... Z Voaetaccohware balece 
$4 Grew oi aigialo via sls 4's KUO 3 TERMINAL: Special; WEMCO § #47268.,.... DWN aiabe aloe . 
3412048-19........ Rect....| TERMINAL: WEMCO § FOOTE Oi croaciene slut v0 130 WWV.n Giles toreallaae 
3Z412048-13........ Rect....| TERMINAL: WEMCO § #269917......... ||, WZ tale ieee 
8Z12048-8......... Rect....| TERMINAL: WEMCO § #229113...... |.) Biles cloncleaal eles 
3Z12048-20........ Rect....| TERMINAL: F. W. Morse No. VS yee 85s sctng DY, el ee oteee ase Oened 
3Z12048-9......... Rect....| TERMINAL: WEMCO § #229114.....00 1 | Be NNiecasis| ero crea are Nan 
32940282 0... cc0e| KU eure. TERMINAL: Cinch No. 1510................ Bl csteunetaorel saat 
OLOD A coc sree | Incr: TERMINAL; Cinch No, 1512................ a Va ‘|: st eo catal a 
2Z9402.37 00.0. 8 HU onan TERMINAL: Cineh No. 1520................ Dh aeleeal eaten 
BUDOLD Sci siaivicvala%s Ua ici. eee phenolic block; WEMCO § Ep scstty yrs ie ' 
#042247, 
2Z9408.3 ix lalptseatat svete Rect....| TERMINAL BLOCK: WEMCO 8 #1225375... Ae We a, B iN a athoseraileae 
279412.3.......... Rect...) TERMINAL BLOCK: WEMCO § #1225376...| 1 |...|...1-. | ; ‘ 
| BE OSD U8) ds wieke ie DErre aise 7 TERMINAL ASSEMBLY: grid CAD ee Aco 1 f clot aaa ’ 
a ll lh ea 
Note.—Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 
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' 206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 
= Organi 
Siznal Corps Majo @ cee = 
Reference Bymbol Stock No. | Ganpenett Name of part and description 5 eo s 
| S$ |2lal\_ql3l2 
fe ae 
| |.& |2\/zlelela 
SPOS IAT cassette | T.......| TERMINAL: Stewart, Stamping OG noc cares B leccetacai toehy [vers 
Beco socieida earhase Daeaievals TERMINAL: W EMCO mS P147242 oo cee eee 2 | si faiaval [iv ellie 
CAL2048—-22. 0... Ee ses .| TERMINAL LUG: Sherman No. 175.......... 1 sfoas dene! f 
OL OBB ie sates CO los | TERMINAT LUGHGE No. 2269:0. 00.02.80. 20 | ets erelerees'| ae 
SH LIOR KF acc ees CO .33.:| TERMINAL LUG: Gi No, 2277) oven a 20 alfa rete [Poa 
2OA10038B/T1... 20.) WEi..e. TEERMUN ATS BLOG Kes on ese asa aeeautiaveels 1 | sales leas 
Relea vaauciane es Teague .| TERMINAL BOARD: WEMCO No. 805446. . . 1 | sail 
BALIOBS-B. oo CO Rae | TERMINAL LUG: GH No. 2272.............. 20 | male 
eH12048-16........ Oe ce | TERMINAL LUG: WEMCO 8 #867295A...... hl ene * 
SHADES NLD esse | oO ees | TERMINAL: WEMCO 8 #283155............. Iv of) Dosen aes - as 
CAL2048-18. 2 oe ee CO ae. | TERMINAL: WEMCO § #867476A........... | Lhe ten | salt ® 
eLi12048-21.....5.. CO.....| TERMINAL: WEMCO § #147242A....0.... 04: Os eet alles 
Sata are Nielecaipiacecsiacaieiale CO......| TERMINAL: WEMCO 8 #867508... 2.05.06. Brie eles 
24A10038B/T2..... cee racell) SOURCE VASE STAT es LaMCOINCASS aaylene cane orshaacars sate sia at sie L lawcten seal 
a SHABTOVAL anes Reet....)| ANGLE: micarta; 1g" thk x 35" Ig x 284" sq; L Selle 
root angle; 11 noe of 14" diam. 
SG1S389—24 6. ee Rect....| ANGLE: micarta; 14 * thk x ao” lg x 234" sq; Lo) sexta sa} & 
root angle: 10 holes of 7% MG" " diam. | 
¥ DADT Osby ebony OM ia ANTENNA: teleseapie; 20” extended.......... 1 ein 
9AIT5-118/1....... AN.....| BAR: shorting; 44” thk x $e" wx 31g" lg nati 8 | | vale 
6L946-16-3........ AN.....| BOLT: “Us steel: 34-16; 3146" wx x 316" hey on 42 dea vil ail las 
OT pac crc-w dy ecuvtecn| CER potas BRACKET: for 20-W resistor... ... 0.002005 | 4 aie | woeiallare 
PA eee KU.....| BUSHING AND NUT: type UI BH24D oa vies sies a iccaollei ell heya] Geta |i 
DE TAB IRAB oc ae ens Seater BUSHING: brass; 0.42” diam x 7%" lg; 1%" Th | 1 Pere bert line 
— thd; part of connector for fil ype. al 
27 1384..5..% Heeies eee ; BUSHING: brass; '4” dia x 1” Ig; 14” Ih thd; | 1 vfs H 
‘ | part of connector for fil line. 
BZ1088-L. veces WC,....| BUSHING: face; brass; 214" x 116" thd. ...... |. | lees et nee 
6Z1663-3........5- WC | BUSHING: face; brass; 216" x1" thd eae acspalt| 1 je couce lwtsoe [eens : 
| BELTOR. ccecceses-| WG,....| CAP? std flat top screw “type for automobile | Ticats el aes 
_ radiater with vent hole. ‘ 
21588 /C2.. 6... soot PE Rhea ett ARLES ECHL Meee Ry Rren eh, Wc e's Wh puaraiviecans mee ayo ite l sare eats 
GE LOBE oy viscnidye ccvinses T.......| CLAMP: for hose plate line connection; galva- 2 
nized steel; 114" ID. | ita t line 
BAD oc iar alias GOs ies CLAMP: Shervian IN eget Srcic re mmctiaseaxeceaniaiaestas 3 aie p 
Te a cease esi FM.....| CLIP: antenna mounting, phosphor bronze} De Tee 1A ere paid 
0.020" thk x ba" x 5" x Lh”. ies he 
DET DIO... e+ nse KU, CLIP: 1144" x g's Dee Fe natara attata ehom een ie «| 8, 40 |. fees feesfore 
fae | Reet ) =| 
GALLO L was eee es Rect....| CLIP: resistor; part of resistor board ass’y...... aces eed 
t SPT oe scx tric cations Rect....| CLIP: resistor: type 731380 altered. SOR GLNAND haa 3 veel | ‘ 
GADD Rama iwc ss waved We ees, CONDUIT: flexible steels bo"... ee ences er nees ; ye ee ae 
BZ1016-4..........| Rect....| CLIP: fuse; S #177307 WEMCO.......-..6004] 1 feesfe--] SE]? 
2CO882 B/C10. wcaex| Tivisse.| CONNECTOR: ceramie cou; neoprene. . hh Pe ss . [sae ee als 
| 9C6382B/C11......| T.......| CONNECTOR: plate line; neoprene......-.--- a [een ae 
ly 29C6382B/C12,.... PW itleeceentan as CON NE “I ‘OR: water jacket: neoprene......-- 2 eae . 
BLOUTB Ri cin cecne|| Woscsas CONNEC ‘TOR: 90° angle; BX type; visible; Olt slenshiai lees 
type #: AC 1912.16” size, Pe ) | . 
DEM A eiatar4 a! sy. 05c0y8 Ae oat Om A oS ae or ass; Z-shaped, 1g” thk; 24" x Mo lomnt tn tins eer 
a * 
2F2017.6... Ape CON NE CTOR: brass; Z-shaped, 1," thk; 34" x Lo feesfanete esters 
. S14" x 1: " : a 
2730174. ... PRs eck CONNECTOR: brass; 1144" OD; 34" ID; 134 Ig. Z waves est pairs See 
273017,14... Te | CO brass tubing; 0.875" OD; % i lean as 
ID; 14 y ; % 
BOLT 20) oo eiaalersind ton ee CON} ‘NEC TOR: brass angle shaped; 14" thk x Bi Vasa| sien peel eas 
| | "x 18," X 24 ee | * 
WCU a a tcaiarereiarel boaters Deeg nee CONNECTOR: brass; 14" x 34" 5 594". ...++ 55 | ; | oe 
o73017.4 Sestisauete anor REE cee CONNECTOR: brass; 134" diam; 195" Ig...... : AAT || eae [aa 
| SCO8R2B/SBie isc | Eine sees CONNEC: E oS ee Ae ae sinh aera ena gis | Salem at caht "| % | « 
4 ery 1c. ? G@NUDIC ccc cw wo eoe oe lecp le hig eee aw eee . it 
| AG ISEB C8...) HU. =) COUPLING: Cnt. No. A-1502; Mueller Brass..| 1 J..o)---f--fos+] $ 
| 673430-10.........| WG.....] COUPLING: Cat. No. A-1624; Mueller Brass.. oe ee nee ieee 
673430-6.......055. WO.....| COUPLING: Cat. Ne. A-2569; Mueller Brass. «| : weateeeluoe|: ; 
| 673430-8... 00-0. Wc: COUPLING: Cat. No. A-3719; Mueller Br Bee Sree ah lle 
| 673430-9........-. Wire... COUPLING: Cat. No. A-4218; Mueller Brass. -| ; elas 
| DGB Bf OB occ ee asco EM GRYSTAL: 4,100 ke... ...05--20seeecrt screens nee iheaae | * 
9C1538/D1..... | FM oo. DIAL: velvet vernier; 4"... ..0.+05+5+> o,f ie dallas ae | 
| | | | 
Note.—Order maintenance parts by stock mimber, name, and deseription. Only maintenance parts ean be requisition 
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206. Maintenance Parts List for Radio Sets SCR-270~-( 
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s || 
e inii= | 
| = vation j ld 
Sienal Corps | _ Major ; ahaa & = | g 
Reference Symbol stock No, | Component Name of part and eseriplion 2 ae “ 4 . 
é |#lslzialé 
4A275-118/10...... BUN oars DIPOLE: steel plate; steel spacer; steel tubing; O2 |.ss itu 
| steel gusset and brags support; over-all dimen | 
2° d; 2814" w; 38” Ip. | A | * 
WOM orate ga. WC.....| ELBOW: 90 “) 1” size; Cat, No. A-3114; altered. rl faba geal eel S92 * 
SAGs ana, ae WiC ais ELBOW: 180°; Cat. No. A-3128...._. sett aoye Si ee ae 
643862-1........., AN ee -| ELBOW: east Copper; streamlined; 114” x 44 faire i; re ale 

x 90°, : * 
623682-2.......... Abas -| ELBOW: wrought copper; streamlined; 144" x 2 |.. i Se 

115" x 90°. * 
DOO UL s Gesnceeae eet Wii, ELBOW: street ress, 20 aS oe eencenouc: | lieeatae | a | Sree 
OAS GEN Pc kaa Wie he “LBOW: street Brass TPH O08 ce, | ly ON 2 [RIES aa 
623682—4.......... i ELBOW: Cat. No. A-1558; Mueller Brass...... Lele wie [ida] f 
623664.......0.... WC.....| ELBOW: Cat. No, A-1629; Mueller Brass...... I set 6 eka nee fa a 
623862-6.......... acc KLBOW: Cat. No. A-1631; Mueller Brass...... Les sfeeetenedes * 
6243682-7......, dell We ELBOW; street: Cat, No. A-2680; Mueller Brass. Lj. eleeelee, fasl tee’ 
623682-8.......... WC.....] ELBOW: Cat. No, A-6107; Mueller Brass... .. .| L je eeteeefeaetes < 
643682-3..........| WO... ELBOW: street; Cat. No, A-6160; Mueller Brass. | File oo ale 
Z248799GG6AGA AN ene: KLECTRODRE: tungsten; used with spark gap 4 tre 

| |, On ass'y; type GA-6-A. #] oe | « 
2C2263B/F1,....... FU 2 rILTER: ars “Dustop’: 12” x 12" x Boer pats L i | see 
OZERDGAD onc aree|| Pence” FILTER: air; “Dustop”: No, a0 LO He". | * 
CHO os acc saistacca lA, ...| FOOT: rubber; type 970; Canfield Rubber Co. . * os ' 
PELL OR est exee eA FRAME: antenna assy; frames No. 1 and No. 8; a |. | 

| 4 ft 776" w x 18 ft 1014" Ip. | ; 

eNO Dick castes | WANE FRAME: antenna ass’y; frames Nos, 2, 3, 6, {5 E |... 
| 4 ft 716" w x 18 ft 1014" lg. , + 

ROIVQ occ ««4| ANS... ¥RAMI: antenna ass'y; frames Nos, 4 and 5; | 2 |... 

4 ft 714" w x 18 ft 101g" le, | | ‘* 
d42831-2.......... Reect.... FUSE BLOCK,...._ Hire oreerateie sie valerate scriegrite a eae aia j 
BA1GO7 4, FM.....] FUSE POST. ../' 7°’ Dep i LK es get] hey feesfeas [ec] * 

| 29271A/G2........ KU.. GASKET: treated fabric; 0.036" x 14" x 81¢4".. I ef ie | ar 
28271A/G4........| KU.” GASKET: treated fabric; 0.036" thk x a4" i | us 

XILi4", *-| « | | ow 

28271 A/G. occas o. KU.....| GASKET: treated fabric; 0.036" x 16" x 1174". A!) Pls gale 
202263B/G1....... KU; GASKET: h-y PINGING DOStes sisciee 2 is | alee 
2S271A/G1........| Ku GASKET: cork; 14" x 154" x libgn 2| + e 1 sles 
2C6382B/G1....._- ie ee GASKET: connector: tube water connection; 2 ns 

vellumoid; 14%" OD x 34" ID x 14" thk. = | ah lies 
8H4679/G2........| Rect....| GASKWT: for cover of h-y rectifier transf .-.-3..% blots [owe a Pinel 
3114679/G1. , | Reet Cee cork; for feed-through insulator h-v Oe. ‘lee 

rectifier, s 
2C6382B/H4...... Denies HOSE ASSEMBLY: trans to water cooler; brass; BN cons level Ml eeeelee 

sexble ) 1" ID; 48" Ig with pipe union at each | 

end, 
2ZA41003B/H3.....| We. HOSE DRAIN ASSEMBLY: consists of hose @: lvoe la eee eee 

ee nipple and rubber tubing, | * 
2ZA1008B/J1...... WN occas INDICATOR: flow; bull’seye1",.......... te Bs tame hie el bras j 
GOSS Tice ces- | BAIS cy ipdhg INSULATOR ASSEMBLY: over-all dimen 2 scalps if “ 

4" d, 434" w, 2734" Ig. * 
2C2263B/K2...... IU... KNOB AND TH OTREISE Ds sok Merten oh hae Vl ease ace etl eens “ 
225819........._. gasses KNOB: switch OAR AULE DAR ccsicue aarainieeceen De vere llacacatl etme 
2C6382B /Ik2 se ..| KNOB POINTER ASSEMBLY: fi A assy, vases 

control, | om 
2C6382B /K1 er ae ag KNOB: plate line WOE is raiecs sce sletete O10 couse. ictetea ai le 
PUTED 2 ccc socccsc| Bek. KNOB: molded bakelite..... , SEEN ee Perot itcr: ls mT 
2C6882B/N1...... Eases NIPPLE: FASS AEN SoS ein co aaet cae ecsn 2 Jas Sess 
627246-7... WT eaes NIPPLE: Cat, No. A~1555; Mueller Brass... __ MiGs ee 
6247246-5.......... Winans NIPPLE: Ig AAS ee Oe RE ed ile ly oes etic Zee Sell 
CLO404-20K ee lecees NUT: knurled; 14" OD x Ly "-20 UBD KET eco | el becllc aoe wie 
GL3406-24K ll! UT: ane oe ; brass; 4” OD x 4%," Ip: tapped |... ._. Feed bette. | 

*6"—24 thd. | 
6L3504-20K......./..... ial LT: knurled; brass; 84" OD x Pe Mess on seal See Pe ee ee i : 
SDG674 20 ea anarcleee UT: lock; brass; 44" OD x 4" lg: sides GUNG [ice caaratell oral oka tals . 

) tapped 14 "-20, ; 
2C6382B/P1....... aD WG, PETCOGK: male and female ends. .... OVEN aha 
6Z7557-1.1.......- WO -++++| PIPE: copper; hard 1” diam... 7 Se eis 
6Z7557-8.2,... 11 | WE cae HS QODDGR LVN DIAM 3, cocycle , 
COTO E BEB Sis coal Bos ecan RUCKER: brass; $40 x16 1 notre Nee z 
6L6440-32.1.....,, -+++| SCREW: mach; RH; No. SOT es ret ee lle mM liste 







Note.—Order maintenance parts by stock number, name, and description, 


Only maintenance parts can be requisitioned, 
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SCR-270-( ) and SCR-271-( )—Continued 
a4 a eS ee 





























| € Organ: 
Signal Corps Major . zation re 
Reference Symbol | Stock No. Conmonent Name of part and deseription eae 5 
37 - me i 
| 2 |¢lelel3le 
z ~ 7 S = o 
= ° | 2ia|als]a 
amend dae SERS a eee ge —————— Se 
@L6832-32.1..0... Nera SCREW: mach; RH; No. 8-32;2"lg.......... | ee Janelle Se 
6L7032-32.1....... Passes SCREW: mach; RH; No. LOS 2 SON ee a a Vb awl ces ieee ee 
6L7920-32.1....... Lira: | SCREW: mach; RH; No. 34-20; 2" Ig: brass...|...... Hie Pao il Oe wane 
6L:7920-6-32.1..... L Rievere..aReueiNe SCREW: mach; RH; No. %§~-20;:2" le*'brags:. .|. ty al... 
6L4908~-32.1....... [eae OR ER es SCREW: hex; HM; No. Mo-133 2" lei stedl.... coc lccun. Ah sccbate-thats vat Nae 
206382B/S6....... | T......,| SHAFT: insulating; 1144"diam x 7" 1g eens Jee andbsice fyiete Malls 
2C2263B/S1....... t TO, eo SLED) elem Ook wesc cecatoc tc ote oe sacsilli 
202263B/S2........ OSU vee ALA TOUTED SONU ANU OL ov cad cettemsdoniebrnnanarticecectl 1 j asatsliee 
POBOON ries cee anise | Bresso. SLEEVE: brass; 14%" diam x 5"lg........... I | ecelatens |g ae 
Dee aire sLrateiaevias SLEEVE: brass; 146" diam x 1” LO racsigrates ora Ly [iccopda tev iezets Pil ne 
25270B/84........ AN.....) SPARK GAP: (air) with adjustable tungsten | 2] */...]... male 
CHS, type GA-6-—A; used in transmission 
ines. 
2Z8878-7..- 6.605. KU.....| SPRING: steel; 329%” Ig x 0.060" diam......... | Talia trate ’ 
228876-6. 2... . 5 ++. | KU..... SPRING: steel; 49@” lx x 0.060" diam..... 1. | eta De . 
2C2263B/S9....... | KU..... See middle shelf bushing; 0.064” diam x _ 3 |: relates ake * 
24%" Ig. 
2C6382B/89....... NT lle SPRING: brass tubing; 44"0Dx3"lg;110" of | 2. |...|... ’ 
0.040” diam wire. . 
2ZB872-2 ok cee |) aestraea SPRIN s : phosphor bronze; 34%” x 14%" x Dis cesstetors Pex ees 
eo” thk, 
2788784. ....0.... sDsialstatplets SPRING: steel wire; 54” OD x 14" Ig of 0.06” 2: hi ctalicnw | steedezeo dl a 
diam wire. : 
2A275-118/11...... | AINA Oeics STUB: antenna; 14" dx 3" wx 1776" Ig....... | L jovejeseleeeieee] ® 
rf OLBIZ6 7s. ok: KU.....| STUD: brass; 51¢" LBP Gatos oko a ess al Tete alex : 
GES1288 65 ion. 1 BU cieeary STUD Bragari2e4” S200) no re con Z|iscloselsoa|pentie 
6L2123L-2........ Bol sieeaters DAU LS DRASS Bie" Ie x Rego 2s a rl Be ale giniletateterocs . 
GEST SO Gs cia k ate WE 45 STUD: brass; 1074" lp x 8-32................. Le Caleorlesss : 
BST 214 RAT. ncecren| Us Cay STUD: brass; 114” LeLOSSOe eer Fhe tant ee ess z 
GES IZOOW ea nrcnie-stes WU sas i tee brass; 434" x 14”~20 thd; for h-v insu- MN ee eon Nea ete oa 
ator. 
GSI ZOD 6 ssrentse care TE Ses eare STUD: brass; 4-20 x 9%" Ig... . eee ec we ceee Pe shaved erodes : 
OLS Z28 a ..is ccs anoneis DN ieaieas STUD: ground; brass; 34" hex x 214" le.......| Lj. eefeeeferefees] & 
GEIB Va LD nats oietsccacaes Reet....| STUD: brass; 14-20 x ies wieleoarssSawa te Siesie | bbe cosads one levecsll ates 
QSL 2ZG yas creal es Rect....| STUD: brass; 14-20 x 214" De Scrawiatatee sae neanaste sate ! Lj ..sfeefeeefeee| o 
GIB1 2203 iia es Rect.... STUD: brass; No. 10-32 x 2” Ig... cc. c ccc eeu L joes feveleee[eoe] o 
Slagle e Reais v ol Rect....| STUD: brass; No. 10-32 x 314" lg............. | 1 jes ejevefeceteee] & 
LAD ain. ocoyaca wees Rect.... STUD: brass; No. 10-32 x 354" lg............. | Lie efeesfeee[ee ed & 
6L31230-1......... Reet....| STUD: brass; 56"-13 x 214" MS atl Wen lias aie ses 1 je esjeeelece[eoe] © 
ERAN tn dees shoe Reet....| STUD: brass; 34-16 x 114” LEE es ce me Lo els slaeulere : 
DASE Ud laetaicieien scien BINT 8 SUPPORT: inner; horizontal transmission line; Z ji cslewelovelas 
44" d, 3" w, 2774" lg. z 
OZ BOs teks esis acces BEN sss SUPPORT: outer; horizontal transmission line; DIE AUS a all satel Hees 
1" d, 4" h, 3014" Ig. : 
6Z8577-2......4. 0005 AN Ss c8 SUPPORT: vertical transmission line; 4" OD, 2 ig Lean eee 
0.082” wall, 29" Ig. ri 
6Z8635-9.......... WAC can TEE: Cat. No. A-1564; Mueller Brass......... 1 |. ..Jevefersfered o 
6Z8635-10......... Ws TEE: Cat. No, A-1565; Mueller Brass......... Lose ee[eeefoeed oO 
6Z8635-11......... WS Pa TEE: Cat. No. A-1566; Mueller Brass......... L fo. .fecefeee|oeed o 
6Z8635-8 0... ows Wy. TEE: Cat. No. A-4204; Mueller Brass......... 2 fece[ecs[erefere| | 
3Z12513-50)...0.454 WG iaies TERMINAL BOARD: 3 terminal; phase con- LD js ejeeeleee]es 
verter. * 
GZTBIZA isis cictedeas BN seas TRANSMISSION LINE: horizontal........... 2 |e wefeee[erefere} o 
GZS 72a) isis cars: BN esi5% TRANSMISSION LINE: vertical; sec No. 2; Beha eed eceesl ates 
. Ly" w, 29° h, 8 ft 7" le. - : 
6Z8712-2... 6.0.55. BAIN YD ots TRANSMISSION LINE: vertical; sect. No. 3; 1 jicsleoeleectee® 
178" w, 29" h, 9 ft 1034" Ig. . 
QTE SOE IB i.< oie' sos o4/eih Rect......| TUBE SUPPORT... i<.6oc¢560n. aseisracaiaunie sce wate vesfeceoretene| & 
OZ8724R Bo eee cusses Wbiceeiew. ‘TUBING: inner; yellow brass tubing. ......... Zo jeeslecsterefere! & 
OZ8724-9 ow oe se acer Aecahieicisre TUBING: copper; 114" diam x 11136" Ig....... 1 j.e.jesefeeefoee] o 
6Z8724-8.......04. Dieta akala cul TUBING: copper; 114" diam x 1356" lg....... Lj. .sJevejeeefeee| Oo 
62871 24—7 ons cee's Bean xca TUBING: copper; 114" diam x 3434" Ig... were i vesfeceleneleal © 
628724-2..046...4. are eidinca se . : outer; copper tubing 2” OD x 26" x 2 I... | ixa\| a ete evate 
1g” thk. ‘ 
6Z3320-3.1. 2.4.0. ANS. TUBING: soft copper; 34” OD x 19 ft 8" Ig.... 1 alee? veafeeed & 
021243 25 paises BIN, cite TUBING: vertical transmission line; sect No. 1; L face facta tcers 
34" OD x 0,042” wall x 35-34" Ig. | | ; 
6Z8850-2..... 4.000. peo rines UNION sores S400 ccvaraieca nis torcn etye aiaree aiasase Jessie ject ere ace : 
GAB SO BS Mery alk Asciaks WG tabs UNION: Cat. No. A-11204; Mueller Brass.....)...-. | ae 





. ss rmat ‘an be requisitioned. 
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206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-( )—Continued 
| 5 Rae 
: zation 
Sicnal Corps Major j = stock | 3 
Reference Symbol stack No, Component Name of part and description b lat = 
= = Bre 
| OHO S Le tre careers UNION: Cat. No, A-11206; Mueller Brass.....|...... oe eles 
2ZA1003B/V1. . ee GATE: brass; nonrising; stem; stream- |... . , . ie aa ee 
ine type. 
4G1668C/W2......)...... WASHER: ceramic; steatite; 44” OD x 34"ID..|...... Carl eet | 
AGIOSSE/WSt cre clb oe... SL a aa vellutex; fabric; 54” OD x 3" ID x (0.000) 7/0 ate 
"thk, 
BOGOR WO s ee toll. s.:. WASHER: fibre; 14" OD; 36" TDs 16" thle |, .. 1. at oe 
BN caliber earns, WASHER: lock; bronze; type BZ No. 1924. ..,.]...... | viexe:|jetare od Re 
GLDOSOA Bo coh eeretlecs cssneccye ra vellutex; 34"°OD x 0.1495" ID x [2.00 1/070 mo 
" thk, 
SQIGZ GAG teh cacy SRILA toenesie, ae vellutex; ¥%” OD x 0.261" ID x |... male 
Leo” thik, 
GLOBE che hoc p ens BLOWER: 115 v; 60 CYCLES WIT os ceanvaccnsts L | 
DADS T ecte crip neue BLOWER: 115 v; 60 cycles........0 010077" l eahes 
SOOO! seca a ceces BLOWER: 115 v; 60 eycles; single phase; 1,725 I ” 
rpm. 
BARU e ware eaiwe -| FAN: 115 vy; 60 GVOMON sca sasieuiavnsadton 4 6. l ™ 
SHS99/SE Ion. FAN ASSEMBLY: for blower 3H399....... We. 1 ' 
OLB808 ie ese «ne FAN UNIT: 110 v; 60 cycles; with 10" blades, , 1 . 
2ZA1003B/P2...... PUMP ASSEMBLY: complete with \4-hp motor, De leralaaratoer lems * 
24A1003B/R1...,.| RADIATOR ASSEMBLY : complete with motor; 1 . 
115 v; 60 cycles; single phase, 
CREO AS we weyers ANTENNA BNL oe late yu cen eus OU | 
201539... avs = piasalela| FREQUENCY METER Teg ee raraicccre ere 1 x 
2C2263B, 2C2288 A | -.-| KEYING UNIT BC-409-R or BC-758-A..... WT ena heel eee eee 
DIO TD ceca sais -++| RECTIFIER RA-60—A or RAB ssc iss ac | cal 
2C6596/785A......| -| TRANSMITTER BC-405-( ) or BG-785-A __ LS welecate lates lame . 
2Z\ 1004 eieareagtae | -| WATER COOLER RU-3-B or RU-4-A......, be Patera cena accra perp . 
Chere ake Sace eet ROOD De scales | CAPACITOR: variable; 214-10 mmfd......__. 2 |. sail) 
Set eng ec Soon 3D9030V~5 iaicchh tenc CAPACITOR: variable;airdiclectrio:3-30, mimfd, 2 Leki 
Mamaia ner aisree ates 8D9025-8.1........ CAPACITOR: 25 mmfd at 0,000 v3 Th......... | Oo Naina lees rahe 
ee ace teycieceewie ae 3D9025-3.1........ CAPACITOR: 25 mmfd at O,W00 veh. awe e. Z eh 7H 
Belin utente casi SD0027-4... CAPACITOR: 27 mmfd; 500 v; ceramicon..... 2 | eae 
1-1 through 1-6 31)9047—5 a, CAPACITOR: 47 mmfd (50);500V;+5%:ceramic| 12 =e 
eee ices a 3D9056-1 . a eaio sete CAPACITOR: 56 mmfd (50); 500 v; miea....,. ‘t SS le 
3-1 through 3-12.) 3D9100-23 |. | GaLACITOR: 100 mmfd; 500 v; cotamicon || 94 le 
Sheree. $D9330-2.1 0.000 CAPACITOR: 830 mmfd: 500 vi mien 2 *| * 
2-1 through 2-16, 3D9500-22 at best ieee CAPACITOR: 500 mmifd: 500 y: WiC Ma ee 30 * | * 
3-1 through 3-9. dKSOLO211 Nate CAPACITOR: 1,000 mmfd; 500 v ; de; miea.... Is rl oe 
BL ee eee ees 3DAI-~23 dials sce alesels CAPACITOR: 1,000 mimfd; 2,500 v; miea...... 2 = ae 
Mea oleracea 2.+| SDKA2-111, 0.0... CAPACITOR: 2,000 mmfd; 500 Wee GH oie aca, 2 7 
ep rough 4-30") BDAG co CAPACITOR: 9,000 mmfd: 500 Vj; mica; +10%.| 60 sae 
25 esl Seep al. CAPACITOR: 10,000 mmfd; 600 v; mica... 2 alae 
es pity ‘ : Me say chase aie CAPACITOR: 10,000 mmfd; 400 VyMlCa.. 4.0) 228 fs 
BD eaiaisiv 8 gi ee SDALO=BB i ce incihsies CAPACITOR: 10,000 mmfd: 2.500 v: working 2 mi) 
OL. e sens $DA50-9.1.. wAPACITOR: 35,000 mmfd; 300 v; silver mica: | > *:\ae 
un siete mmid capacitors totalling 35,000 
| _ : [ [ cl; 7 i 
Seca oe ven | 4G1668C/C1.....,. CAPACITO Re ASSEMBLY: consists of two 2 >a 
| | ete ci 3 capacitors in parallel to 
ae | o/ Apo nn 7200 mmfd; + 10%. 
36-1, 6-1, 6-2, | 3DA100-26..,..... CA PACITOR: oil impresnated « 100,000 mmfd: 16 * 8 
6-3, 6-5, 6-7, 600 v; +10% ie 
6-8, 6-10. i meee 
10-1A, 10-1B, | 3DA100-36.1. CAPACITOR: Rees een | 
10-10 through a aoe 100,000 mmid; 600 vy; mica i 12 * | 
10-6A, 10-6B, | 
ai 
9-1, 9-2, 6-4, | 3DA100-31.,...__. ..| CAPACTTOR: , hoe a] | | 
6-9, 6-11, 6-12, baer 100,000 manfd, +5%: 400 v3 | 14. | * | # 
6-13. | | | 
BEV PD seaiceniac 8DA200-1......... CAPACITOR ASSEMBLY: triple; 900000 | 9 ine 
: : | mmid; 4,000 v de. ; | ian 
LO-} wees veee, 8DA500-29......., CAPACITOR: 500,000 mmfd: 600 y } 1] * es 
2-1... Hoy SDB2.6020-1. a | BAPACITOR: 2 mfd: 600-v; bil, 02°" see LANG *| 4 
thrush iar cna yyy CAPACITOR: 8-8 mid; 600 v de; paper. ... |. Cee Ks 
10-5, 10-8, 10-9. 83DB8-13,........ | CAPACITOR: 8-9 mid; 606 
; AOL TES i hd; GOO PAP etsy aie, + | *« | # 
vigiztie especial CAPACTT( IR: lor evre Paola Ae Bree * 


ete ale =» « 
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eee 




































Bienal € ' Orgenl: 
tig Signal Corps Maj z zation 
Reference Symbol Stock N i Component Name of part and description = poe 3 
| — ~ 
| S re | aekel| oe fren | 2 
e |S|3|3|2/8 
, —) | oe 4S (S131 
avi Re ore 2CM404A/010. "| rR. | COIL. er Pewee Gene falta a eho etd wen nig as het gg Cel be ke ae i : . ; | Peet : 
Bette Sey CEN OID se cence (Ee rvsed|| COMMASSEMEB TA bi eho eg a ea | is 
gee | SONORA O19 cal Be vie ce] COUL! secondaryafic cc... | ESP 
eee eee OS. vss.) COMM: relay FABBXI oe ees eetceceen nen, ofa f a] 
ow Peet ee ew | ae coed as ae relay #337, Bo eke Fe wo a ee Oe a “i 7 ailfarliatete 
ee AGIGOSC/RA....../ OS... COlbinease Asie SPSS RGR AS Ta 
Dr Ed wml BC1O63... wa. 13| OSa2s || COLLASSEMB EY partiof bhiseehifiineunit |  sile loci el mili 
Bl Pe csr ROLORT DEL cass | Os. GOMASSEMBLY Cedliioe ee ete ele 
SaEh hoes ar reels dsisreaey Sk ceciac | CMe bitter eo cn ke ee 9 
j= nr F o(o¢ , ae . ph et so Bena eS a Vi eee eer a a Pa etl |eokeie Bp [eres 
30-4. WoUgn 8C3s0, _< serene eS | sha | COTS S GROG PAIGE fe cau ances ain anaes ens S| * | + 
GN i aseaivsanialey 2C4404A /C7.......] R......| COTM: converter or Ucveii'e (-\ ee ang Aa eer = mee a | i, f, 


Simla yinmanciscn LB eo pcece mp ai | OS.....| COIL ASSEMBLY: pulse filter 


oF & Ps ee ee ee ee 


GO IS to 
= 


COIL ASSEMBLY: phase-shifting unit 


64-1 through BEAOG OL epee 
64-4, | 
3H2421/C11 


2 2 Fe ow oe 


SHS4oL Gp | , COIL: exciter field for motor generator 841200927. 
De eared oe ele | # 


COIL: generator field for motor generator 
$#1200927. | 


i mow ke 


* + 
# + + +. : 
i 


3H8730/C5........ Girne 


DAI Sat whe osce ran OR Ee 
OU2736-6. ok Be cuce 


COIL: field for motor 841200926.............. 
CONNECTOR: #2187; Harvey-Hubbell, Inc... 
CONNECTOR: grid and plate clip for acorn 
tube; Zenith Rad dwg #19G30 or Bell Labora- 
varies dwg #ESO-690568. 


2C4I404A/J1...... | R 








wound, 
33-1, 33-2..... \ 3Z6007 18.1. reece) OB.....) RESISTOR: fixed; 75 ohms; 2 W; wirewound.... 
Saag Lire a itn, ts a HAGOLS-29 BAS ER OS.....| RESISTOR: fixed; 150 ohms; 1 W; wirewound., . .| 1 | 
Be ee Ri Ptcces | $Z6020-10......... OS. ....| RESISTOR: fixed; 200 ohms +5%; 2 W; wire- I 


wowed 


1 
= SS ee —— _ = = 


# 
+ 


* 
* 


+ 


¥ ae * 


[Beal alles. 
| | 

An | ie 

6.| * 
“744 ...+»+| JACK: open circuit side panel................ Sa le oealiee cali s end mee 
2L5974.1 See | OS.....| JACK: #247J; General Radio aarant wl gh ¥us bcirang ines bel ol eae 
2L5540... ear OS, KR...) JACI: closed circuit midget; short jack........ pe | ea See ; 
BAT B OB. corners OS...) PLUG: Q-pole; male... ose eee ne ceus en seesvs Aa css lUee eal Oe 
BUTT A oo ene oe OS... PLUG: banana; #274—P; General Radio. ....... Pea) MS “| * 
2Z5599 RR eye eea nn R......| JACK: long frame; open circuit............+0. i |e yc ewe 
OBA OLO Nc cn ne casts OS, BR... aE Be 2-pole; male; flush motor plug; Bee ced sens locate 

“amp, 250 vw: 15-: OF art tune AS , 

Bose cus oae es BLOG Oeics aie teta rt asts Riess FUSE: Be Mae oe ie Migeke oe : a) | sedi at) oe ee 
4G1668C/C7 2.22. 6.)/O8... .. ep tees : phosphor bronze; 0.0159" x 34" x Bil Be perce ey) 
2C4404B/16....... FO catia’ CC INTACT: brass (part of trombone support ¢ | * Fels 

BBM Med is csr | 4G1668C/R2...... OS.....] RELAY: 110 v; 60 eyeles; Sivstheare Dane ral film Waieeelecolies 

BGrree A eS) rid | 4G1668B/R5...... OS,....| RELAY: time delay; 110 v; 60 eyeles; WL...... DF Aes Vets [eee | 
2047 591-14 ri ere C. i RELAY : ratchet; for control unit $41233380....|...... eect cle |e ae 
oH4995-1.........| € reigie elias SILVERSTAT ASSEMBLY: complete with £1) FAS eel ae 

mounting plate and resistors for gyrostat | 
, S#1231835. 
BA9559-B.4. 0.00.0. C,......| SWITCH: micro; 841233756; for control unit deyerstepae esl ist da 
& wee S#1233380, 
349859/22.8....... reed oe’ an eee rate on-off for control unit Lia yipeets Malaise on 

DERE che ececatecs | BADSSO eric POS aa. eee SW-127: toggle; DPDT; 250 v, lamp; Dil) © Wessels laa 

| 125 v, 3 amp. 

dl, 60...... vase 4G1668C/ PEO swine OS... SWITCH: togele; SPDT; potentiometer. ...... ey Reda eee ae 

Qbievevecee sere. | B4Z8106..... 5. wee nore si| Pres wire ar SWITCH SW-L06: 3-amp, 125 v; 2-cireuit. ..... i leaeaq ey baal es 

HOye ce si ecalieatel BEOB IO sewer: stasis vecs|| OD cere ar rye F ou ¢ plunger; SPST; normally open; 1.| 9 Sees 

110 v, 10 amp. 

Bra cig slut ates aca 247296-25M Periaeets OS5.....| POTENTIOM BTER: 2D; OOO ONMISS «6.44 ececacce:s ; Se | eee eal 

OTT DIGB ichiccrcses: ee POTENTIOMETER: 60,000 ohms; series 1) *].. "| *| * 
P-LOW-—60000; Clarostat, Mfg. Co. 

PN Aa. acttesiae 4G1668B/P5.......|.08.....) POTENTIOMETER: 75,000 ohms; in/toggle Bo) |e el eae 

| switch: SPST, | 

V5 Sho ecece sn | SoC e00-LOOM Ricaag sus POTENTIOMETER: 100,000 ohms........... Deel =e cone 

52-1, 52-2, 62-3.) 247271-73.........) OB..... POTIENTIOMETER: 200,000 ohms; type CP; 65) Ses |e 

: wt i a taper A; not slotted; IRC. | | eet 

MOca naire cares 247298.3.0.....5+2) OB.....| POTENTIOMETER: 1.5 megohm............ Bil) Bers ree 
PLE TUIOU arin: vars acelbyiin 3 | C.......| RHEOSTAT: fot rate control. unit $41233380. .|......|...|...]. fee Ve 

| BLASBIAB. 60.6... Fitters RESISTOR: 32.5 ohms; 200 W; wirewound.... . ye Wy el itera ee 

16-1, 16-2... .| BdZ6004A7-2,. 0... Os,....| RESISTOR: fixed; 47 ohms +5%; 44 W; wire- | Be) ae ee 

Pa 
cee]: 


— 
* 
* . 








Note,—Order maintenance parts by stock number, name, and description, Only maintenance parts can be requisitioned. 
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ee —- 

















= | 0 i- 
Fel . Signal Corps Major - zation 
teference Symbol Stock No. | Component Name of part and description >, rab 
| | 3 |el4ai¢ 
| é 2\3/% 
ETL ect andes 3Z6025-3. . OS IENTORGAuaI DENG Tea en 
ME esl g-ctacee 3706030-10.. eos | OS: RESISTOR oe h ow TROL Sen. ; ; 
1S-1,.18-9....,. | 33 ee RAT ePATS eee 300 ohms; 50 W ; IRC type EP. Ee ene 
S ; 18-2 S46033-3.00055.... Lh ee RS STOR, fixed: aa) stung + 10%: Vs WwW: f * * 
LOT eccrccns BADOET i oekc cs ean! R RESISTOR: fixed: 7 
= Aaah Mv: fixed; 470 ohms +10%; 14 W; 4 | * * 
35-1, 35-2... 3Z6056-1 OS RESISTOR: f 
3 7 Od Ds aca a are esses DS ees ate JOSESTOR: fixed: 560 ohms: 2 W° car * 
See eee A7.6075—1: cs eae! xed; 960 ohms; 2 W; carbon, .... 4 + 
346075-13........., OB ecessrial pene: fixed; 750 ohms +59 L W; » | + * 
SGH—lasegiech. . IF CNTR 4 ' | SEN Pear | 
eHG075—-7.1... <6 i R.. BES aE fixed: 750 ohms +5%; 2 W; 9 | + lie 
Bastien hey. 3Z6075-6 R RESISTOR: fi 
aes : eee AD eee we |) ile eee He Csi TOR: fixed: 750 | + ob ROT. 9 r . be 
19 L, 19-2, 14-1 a461 —t i op Cir “ase Mikes Ohms 5% 20 Viet icent 2 ; 
BOLO ssa esalaens | R, O8. Sa fixed; 1,000 ohms +5%: 4 W; 10 | * . 
19-3 eth pa ee ea 1 F7KG = i | | ie ~_ my : i 
eAKGLOO-97....... Os. sce | RESISTOR: fixed ; 1,000 ohms $2! 1 W; 4 * * 
ek papeeae Dee of resistors in parallel, each 
27-1, 27-2... 3RC31BEL02K.....) OS | Rarer kel an: 
pat ee rhs we ernst a arelatiely Tite fixed; 1,000 ohms; 1 W;earbon..... Matai) ae 
= | ae moe fixed; 7,500 ohms FOG, di IW; 20) eee eel le 
4]-], 41-2..... b46575-L0. ot ye 3 Ter : be 
FGETS BCAA mA See etree: meds (500 ohing; 10 Wovsiveo vos.) 4) * 1.0.1 
Tl elton ee shims ther EWS) BT ls 
ANSEL Cateiiie ya is 3Z6500-16.. ye Ea een ae | 
“G5 Paiaig x valeeress| Ao Ln | peach fixed; 5,000 ohms +5%; 10 We a I * 
5-1, 21-1 SZG50L cs 6: : Evrener eae eet ee | | 
through J1-6 ; Sere ORY 2a | PETE: fixed; 5,100 ohms +5%: 144 W; 14:)| *|_...| * 
BUR otek. 3Z6610-18. .. OS ‘SISTOR: ¢ 
wield ace OS mene | ae ee fixed: 10,000 ohms +5%: 9 W; 9 * |: oe * 
18 oe all RS 3Z6610-21,,.,. Os RESISTOR: fixed «10 | 
Eamonn itu WOT eee poe nes See fixed ; 10,000 ohms +5%;10W..... 2) ® | oF 
Womb srs cae 3Z6615-4..........| OS. RESISTOR a oj 19,000 ohms; 20 W; type DG. Da oe 
| one POR: fixed; 15,000 ohms £5%; 1 W; 3 eal ee 
43-1. winyl bales # 8 | 346615-9.......... 1 OS... RESISTOR: fixed: 15,006 
87-1, 37-2...., BZ6618-5........., | OS. ....| RESISTOR: feo 1000 ohms; 10 W......... ais : 
ah. 2S Nl Gee ee ge “Carhon es ees 18,000 ohms £10%; 2 W;| 4 | * ' 
po eT SAGG18—12, tae YS + me air 4 ; >. 
| OBL ca, RESISTOR : fixed ; 18,000 ohins; 4 W; carbon; 2 * 
BONO of two resistors in parallel: one 
ut a ohms; the other 39,000 ohms; 2 W each; 
Teco! 8Z6622-2.......... R. RESISTOR: fixed «.0- 
28-1 | eatbon ‘fixed; 22,000 ohms +10%; 14 W; 2| * ’ 
celia vcaceia aly RACGOG die ccc. eee Os POTONAD sn 
Sera RESISTOR: fixed; 66,000 ohms; to consist of | * * 
a0 OGO Lt in parallel; 1-82,000, 1 W; and 
Sista coe elev i we SZ6682-1.00.000 00, KR. RESISTO ohm, !2 W; carbon. 
; | ach OR: fixed; 82,000 ohms +20%; 14 W; ) | * + 
30-1 through _| 3Z6700-23........ | OS.....| RESISTOR: & PRE aint 
Bete 15-2 ik ue ran JR: fixed; 100,000 ohms’ +:5%; 1 W; 12. | * |. a 
Shy 208 22 | BLABBO soc ccns Os Sree te ir 
ee RESISTOR: fixed; 100,000 ohms +10%;14W;| 12 |...|.. 
38-1 through | 326727-3.......__. OS, RESISTOR: f eA ie 
a ace fixed; 270,000 ohms +10%; 2 W; R | + 
Pe secre 3Z6725-6.......... < Serer we ¥ 
a OB... RESISTOR: fixed; 270,000 ohms +5%: 1 W ; ei S| ale 
RUM e as sa eicy 326750-8..........| OS ra oper thera aye | 
21] 21-25... 8RC2IBE105J..... O8. RES ae: fixed £70,000 ohms; 5 Wj carbon...| 2) *|..,| * 
nse a OR: fixed; 1 megohm +5%; 14 W; | 4.) 8 |) 
Beate Vanren. SUGRUB aa un achc OS. RESISTOR. vat 
99-1 on ane ; “i R: fixed; 8 megohms; 10,000 V; max | BL) Fs) le 
= a) Te ri pe ee =" TALE ' 
SBE ase pote 3RC21BELOGK ODN create RESISTOR: fixed: | | | 
o4-], 32-2... eL0810-30.. 00... OS RES IST 5. Ixed; 10 megohms; 4 W; carbon... AUN ee | * 
ee a CA404A JRE eh ae Sane fixed; 10 megohms; 10 W........ 4) oe] ‘ * 
| 17s R: fixed; tapped at 2-23 ohms, 1 W; Behe 
| an ar ean 9 W; and 1-3,000 ohms, 25 W; | pia 
STAB OB. ooescceccow: Cn RESTON es fee! 
BeioGode held exciter; for motor generator |...... [ut ghal Paras * 
SALOON 7B oes... C.. RESISTOR: for rate motor series field: control | “ 
eee ee Ae ne ot aR Ieee 5#1233380. ; af eteeca ! “n ; 2s 
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| = 
: Organk- 
: Sienal Corps Major eH air papa . 
Reference Symbol Stock No. Giiarscirieat Name of part and description sa poe 3 
= at (cee | ne [or Vise 
ae eee Bal Sole 
; | : | @ | #\/5/3|3)0 
49-1, 49-2......| 4G1668B/T22...... | OS.....| TRANSFORMER: Thordarson type T-80-5-74 fils ® Veto leet cae 
31-1, 46- “1, 46-2 | 249717-70R62. ....) R, O8..|| TRANSFORMER: Thordarson type 7 7oRe2...| 6 leeccl * ‘ 
OM ae hho esse.b 4G1668B/T21...... OS.....| TRANSFORMER: Kenyon 5-12366.......... 1 As | “| * 
2C4404C/A3....... | R......| TRANSFORMER: 6th 1-f assembly.........-- D lewstis | le 
2C4404C/Al1....... R......| TRANSFORMER: i-f; Ist, 2d, 3d, 4th, and Sth. Believe) eats laces * 
BI9ZZB LTS wis oe oes BD99, TRANSFORMER: for use with rectifier | 1) Se etizaclere tte 
!  BDI11 | — 6J922B/R2. le he | 
OT 9G21INT4. 0. ose | Cee rere TRA NSFORMER: for gyromotor in gyr ostat 1 | WL ly ae 
#1231835 | i; meal 
DISHPA. vadoustne: OS..2.| DUBE: TAN-SBP4 (VLAD cece ccewecre ry. Mele * 
DIBA wcacieaneae By OSv-4| TUBES TANCCACT VG I12) ov ser scuree cae lhe ioe tiie (ean 
DIRT Aiur warns es OS, R...| TUBE: JAN-5T4 (VT-114) 00.6.0. . cece sees Bs reall ieee * 
| DIGMB cane cecuaaon OS.....| TUBE! JAN-6LG\(VT-115). oo ese cc cs es eeness Bele eee le call aa 
} DIOR laa tis OS; Rics| TUBEATAN-OSI7) (VESTIG) ca ccuseexcceaccs|| O20 eetlece lie tee 
, DIOR ICT Os aisccgeoe crt Be. occas TUM: PANES (MEAL osccunnessmesens|| Eel eralpere nae . 
SHO dee, actin TUBR: JAN-982 (VE-118).... 0: scesceee0002 | pel ed Ses 
i Pe id eat tats cresintdys OS... TUBE FANA2R 2M TL) a ieee ee ae ees | 2 pe |eheteoalleaell 
wy DIGS ir eesti eas Rr. TUBE: JAN-954 (VT-120)...... Suaeaeserseel) U2 ee Sheen 
ie DTG crea cevase: + eecars Aaa soar TUBE: JAN-1630 (WT-128). 0.0... eee tee TM: lene aan ait ler 
WBS 2Asss vseroseun pe | obena se ee Spark Gap GA-5-A; WEMCO type | al ill Wacken Sores eaters | 
ll jo2—A. 
OG occa rcteid acest vste| iednraceaee « SFE ADE TAI ODD NOV LL Lia sc psarete pie acace nie ellase sees lates te Vega * 
Diba A eincis ane ae ak OS. TERMINAL: eri clip. #12 HET ete aye dts Lees oF OT alle larecilacote lias 
4G1668B/T4.......| OS.....) TERMINAL; with BONES care dice cee se nye mikes 18 | cae See 
S73015-10A.......| OS.....| TERMINAL: Cinch f1510A........-----.-- Sel ag Ne lees eee Re 
373915-30...-.....| OS, R...| TERMINAL: Cinch #1580.........-.4 2000-0: 6 |... |. anh oe 
DTOABS . ss cee ce esiele OS.....| TERMINAL: Patton MacGuyer; #4019........ BE | aid enstterearleet loan 
| AG1668B/T2....... OMS reper TERMINAL: Patton MacGuyer; #4035........ OW Ae ae * 
27K09404.18........| OS. TERMINAL BOARD: 3-term; Cinch 1532... i lise all eel . 
87, 120590—4+.......+- ORS os wes TERMINAL BOARD: 4-term; Cinch 1532... . | a leas : ee . 
$919059-2..........| OS.....| TERMINAL: brass; #2506-6...............-: B alisscelecece Be > 
37,12059-3....+-.-- OS, R...| TERMINAL: brass; #2506-8.............65.. 127 oe vee fees ime lee 
| 4G1668B/T11......| OS, R...| TERMINAL: d-term,....... 0000000002 nee es | 10 Vere | este eel Gees 
| SZOd0G— TGs cies ces Rey cere] ARERV OIA OSUCPMA(, o5 wcnur cie-r ce cir it sented ers AS ck ceey steal aces 
BUSOLS— 12s cco eins RB, OS;.,| LERMIN AD? Cinch P1512 oc. eee cee oc dlsehvaiatieee ese 
BF B015—20; occ Os, Kt. TTR MTN AGG Gh: FB 20 ain geese tease Bol ahereredvaial| aloe] ae 
4G./668B /T13 Seon .| R, OS...) TERMINAL: Cinch #1620A......2.-400+++-+- BT Ce atecralatie batelel ine 
BUGS ceteie aietae soe OS.....| TERMINAL: Patton MaeGuyer; #4003........ MO [oc eeleseleecles 
AGIG68C/S85/2..... OB cere «| wa ae sree #14 B&S gauge (0.0641"); 219" x Oe eae 
9HS05-33.... .. 65 ee HMeeg' ae bea BEA RIN (i: for motor generator 51200927 See ess Lee } el eee le 
3$H3421/B5.......- | Dacwiald BRUSH: for motor generator 571200927....... £ loulteel ee eee 
9H3421-B5........ WAS penta BRUSH: for motor 571200926. ........0.5556 | L Whee : ed ome etatne 
SELB ED atecs aiececsce cee a i aba BRUSH: for rate: Motori. es cj ele eee eee L licutecered  Saleceanee 
7 Gn BRUSH HOLDERS: for generator $#1200927 . . 1 : ciclibsacth asia leraer die 
3H3421/H10....... Cas dine coast | BRUSH HOLDERS: including insulation and F leccliaadeehal eae 
springs for motor generator S¢1200027....... | | 
3H2730/H5.... Ge. BRUSH HOLDERS: including insulation Bae © sla edaenale yi 
springs for motor 5#1200926.......-...+++-- 
4G1668C/85/3..... OR seca BUSHING: brass; 34” hex head; 14-20 threads; Te clave g crac! cere eae 
; Be le; part of phase-shifter unit. | 
4G1668D/D1...... OS se DI ee translucent; lamicoid; 75¢” OD x le” | 1 || & lereleweliaes * 
thick. 
9C4404A/D1...... Bie DIAL: tuning. . 0... cee tee seers terete sense | 1 : ie Coe a . 
OPARTDO Weed erie | COD tats GEAR: pinion ; AS- pitch; 10 teeth; part of EA 6 ace epee Cees 12 
trombone ass'y. | | 
| 4G1668C/H2... OS.....| HANDWHEEL: bakelite 159". .0..0 0.50 .ceee | fy) | Sorel oat 
4G1668C/H1....-.| OS.....| HANDWHEEL,; bakelite 24" Ana Bagel aie aie | L | eels #5 [SA lGe 
4G1668C/H3......| OS..... HANDWHEEL: “Celeron”; type #100-453.....) 1 )...)...) * | * * 
AGIGGSD/Bl...... OR oon. | JACK BOARD: 39" x %@" x 2 Bg ig eared aula csava D Wes scente * 
DUBBAOR2. a cece esis R......| KNOB ASSEMBLY: molded phenolic......... | D |< va) cere ocean ae 
AGI668C/S5.....-.| OS.....| PHASE-SHIFTING VINTD: osu icaaeaueiaes Po lecceaberavelncalecatol en 
AGIBOSC/ Pai. ec 2] OS. 00.| PEN: brass rod Bee ie ee La “| lista . 
AGI Bue Ea: ete OS ie tues | PIN: brass rod 4" diam x 34" Ig......--++-+-- 4 : +3} lFrcotel . 
2277370. . ba ceri bul RACK ASSEMBES. oP ecomnas neces ees mee Da eccoy ain ttae steer lnee 
6J922B/R2.. el BD99, RECTIFIER: dry disk for use with transformer Ly) ti sectecaeihieay 
| BD111|  6J922B/T3. | 
4GIGGSB/RS......| OS... RING: brass; 6%; ("OD x 534" ID x 79" thick. . 2 5 hah 
AGLOG8C/R5...... | OS.....| RING? brass tubing: 1" thk x1” ID x 36" w. e | ki sae Pa . 
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R : | | € | Organi- 
CK No, | Sompanent Name of part and deseription | by i ; 8 
Oo oil 2 al =| se % 
| &€ | S| ele] ays 
face > a: | | é |slaisiglé 
siT24gy_: en Se es oe 3 eee — |__| 
BIRO C.. SPRINGS AND SHOES: for damping; gyro-| 1 '|...).../.,.|,,,] * 
pyo22B/ TS... : stat #1231835, | | Crier 
| 82984, 101] B.....| TROMBONE ASSEMBLY. Ee Nene eXON PE: [eects eeelnaa ae 
311342] Sia mlee otk OS... BLOWER: 110 v: 60 cycles; single phase.......| Al Gecclten |. pall : 
SHOR GS Nese EC. MOTOR GENERATOR: 8#1200927.......... Deedee ates sine] 
BUA 7 esr Ghee aig MOTOR: rate complete for control unit wees ess a | aatilve iis Silk + 
SH 2347 || aa ee C See | MOTOR: synchro-tie ; Sf 1251188; type 6DG.... LU relay aa a [9 } 
Pan a ts enistng “+s+..) MOTOR: synchro-tie; $#1231189; synchro gen- Ble sleo elon ede 
SH31Ig. | _ erator type 6G. ‘ ; 
SH234g 00+] G.......] MOTOR: synchro-tie; S#1231727...........5..| 1 f...)., ts d | 
2H688 A. ae MOTOR: synchro-tie; S#1231190; type 5F....., 2 |.) ; \j 
ALCOR oon Sa Sat ter] PON TROLS MCs O08 leer tn on aah cen Lee few efe 
A494 tS os OS... ..! OSCILLOSCOPE Ae wer dinli yn ave nlaeie ties b feecoesteceloue| * (% 
202324, es R......| RECEIVER BCSAOG EY UG Roars heath Bt elle aes a 
ha SHOARO A990 TN Ghey, CONTROL UNIT: 941233380 (BO-1011-A)....) 1 [20/104 ' (\s 
ue ne SD9015V—5 ~ ae es C. -+++41 GYROSTAT UNIT: §#1231835 (BC-1O11—A)... L licmalevat eile " | 
a 8D9140V_9 ae PW -s+«e| CAPACITOR: VETScE aati Ils aac racosesaiei Lestrade. eee 
30. lie esate NW CAPACITOR: var; air dielectric; 140 mmfd; E | Seale ered ee lone 
eS GRR | 8D9300-2 ice » rotor; 10 stator plates. | : | 
Sis i nicest tis ‘| 83D9500-19 | °°" rw. -+..| CAPACITOR: 300 mmid; 600 v; +10%; mica. Ue cea eee ee 
BAe me SDA2100V, +7 °**|) PW... CAPACITOR: 500 mmfd; 500 v; +5%........) 1{*{.l| «| «|» 
Ob chiasioranee SDAI-46, (7 °°" +++] TW.....] CAPACITOR. var; 660-2,100 mmfd; air,...... EG iasdeae) el eae 
2G 5.1) aiiiaie le DW 5: CAPACITOR: 1,000 mmfd; 1,000 vy; +2%; ED) a Vertes whl | c= |, 
Maat Aig SAAL—BB, oo mica, | 
98.1 Sie -| 8D281 | | | Sn entoeet| UW teen, CAPACITOR: 1,000 mmfd; 500 v d-e; mica... | Bu| me lee ‘ | | 
Ieee ee ior | SDATZ—7 0 oe TW. --..| CAPACITOR: 10,000 mmfd; 400 v d-e; +10%. . Sale tates | od 2 Pe 
13-1, 13-0 "=" CD ORE, fo bh | LW.....| CAPACITOR: 13,000 mmfd +1%; miea..... .. Leta amet ne 
Seo SUIT AL. cues a tena CAPACITOR: 90,000 mmfd; 400 v; +10%...., A eT ees 
Sie well Le a eS yen Ih CAPACITOR > 900,000 mmfd; 400 v d-c; +14% 2 Velhle | |) ele 
Sep asna ass SDB8-18 | Wr + 703 per SC-D-512; ES-D-5687-13. La 
A SDBS-16,. 00°" "*- TW athe CAPACITOR: 8 mfd; 250 v d-e; dry electrolytic. Wad Wise well eae Pcl, 7) 
Cama Setar aha aCe One aes on nee COTA CITOR: 8-8 mid; 475 v; electrolytic... .. LY ee ee , | % : 
ie as eh eieacnts DAG gece Me Pre eats SOIL: antenna... Prue al wig a ln ava ay Ditalallalla eco d ten neL Le res ae set eee ! 
Dit Sea A/GB gage mT trees COT: NOC itisorssconisae. Shee oad ; credo Beata tres 
ree AST elatlars 2245 Mel cms hha waa M Ba Ua are tah a aie SIR GHA eed ecrcrke ache oA eral stiae 
S5tt ae aes TW cae COIL: FOUN een a ovr ummaccee paced LS tae ‘i im * 
10. G27810-5 oy. AW ee JACK: long frame... Ana aa ead Ove E haste ems 
eS beatae S41997 ee re nial REC SEPTACLE: 4-prong: type F6854......... be laress| ete = 
LS SORT OT oc geet ae ae FUSE: 2-amp; 250 y: Araceae eee | |) ao cae ee 
DP PEs tercass 2h7276.4 0 ts) AN ~*+:+| SWITCH SW-131 i logele; SPST: 3-amp; 250 v. . De Vaz! Pace] Fe ee 
SAG02027) es ae yee POTEN TIOMETER: 40,000 ohms............| | ; volvo oe eee 
ea ee me Tee 8 ere St Aas esas AN, oan RESISTOR: fixed; 200 ohms +5%; 146 W: | ld ee ae 
Ua athe erar? 8Z6045-9. z Pe WW carbon, 
871.15 entries DN RESISTOR: fixed; 450 ohms + 10%; 1 W; 1) * 1...) # | | & 
36-1" Coe 202683 /26A Ty Wirewound, | 
SEA erete iA 5) SZ802-11 0 ne -++.| RESISTOR: fixed; 40,000 ohms; 2 W; carbon... , 2) 4% |.) .] * |] #] 
° ate ee | Niceatetae RESISTOR; fixed; 2’ megohms £20%; 4eW;) 1] #1, ] we | | ow 
Seale eal ea 3A6810—4. Ww carbon, ? a f2 ) | 
15-1 ee ee eT | EWE RESISTOR; fixed; 10 megohms +10%; 1 W; | Ye eee 
* abe ese kaki heer 3Z6625-15 oh "p os carbon ; | | 
| Sea ee of EW RESISTOR: adjustable; 25,000 ohms; 50 Ww: Yh (ee * | 
2487621. TW one EPA, | 
7 BLOt heb os p thane SOC LET: tube hilter; standard 4-prong........ LY | * |, ot ee] RE ae 
PSH eses «| 200950...0 0 ae Beers SOCKET: for acorn tubes.............. note | tO ) eigee) | ae 
CMe le ee party WAN TN SFORMER: 6F6. to output; Amertran Ee rab as | *| me | x 
VOOR aT Asa ee 249958... 0. reyar ; Sera —— 
DIGRG Ec ne er PW. ARANSFORMER: 115/770; Thord. T70R61. acqiie Se lol. es ehseelies 
D167 7 tte TW aris TUBE: JAN-61'6 (V" FID Tee ee cosa a teen Pye od 4 
POW4, Wee ses: UU TANAB Ie (VIEGIY,. 0 [Ae sae | alee 4 
SiGhe thee | EWiawis Te eae OWAAWINOT) cc. ee | 4 | sacl oe | eae ‘ 
3Z1205 1, CS trees: ce Wis seat TUBE: JAN-955 (VT-121) ee Wee Taare ah | | e ° i alt ‘ ‘|: ea ; 
SALOU cape | awe ’-'| SERMINAL: Patton MacGuyer 461g. 0007077" ee en eel ees 
SZAGOF ferns ! TW cna CLIP: fuse; brass: PQ suit europa yb ee ess ; CS ae 
8G-1838-69 7 | ate FREDO sc cccanacnnenawrn ee ed 1 aes cn 
5 6L21930.9 PW. ae INSULATOR: phenolic plate; 334" x Lig x36", | Beedle he ve idiee tlltne 
Bree TaNeNS 8D9010-27 | °°" BW eee STUD: brass; No. 8-32 thread; 44" OD; 216" Ip | li Al eee ee 
FD a eat 8DA100-117, ||" A sersce | GAPACITOR: 10 mmfd; 1,000v......-”. cele TCLS | ne alan 
ae a ieee 3DA500-30,, 07" Biss CAPACITOR: 100,000 mmfd; 600 y...........| | iT alco aaa 
Se Se ee aes isl PI oe CAPACITOR: 900,000 mmfd; 600 Vv; oil filled, .. ; Siow |e Sg { : 
No ver maintan.« ee ae Sire 
Orden mauntenanee parts by stock humber, name, and 
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| E Crean: 
: Sirnal Corps Lajor a aEaGLe 
Reference Symbol Stock No. Gana: Name of part and description é ae 3 
| ss = lS =a | 
ee 8 ee Bl ee ; J ee aes |e ie 
Breve sveredede. 3DBS-37.. 6.6.2.5. | PI......| CAPACITORS: 8 mfd; 450 vy; electrolytic [aioe ene, le 
Spi araiiawasace Q2TQTBD ovis vr ners | EX ices] POTENTIONIOTER: S00 ching. | le Pole Te a 
13 Pretkra Sa Ee: Wirt 247 POD, core Aerie [aera POTENTIOMETER: 10,000 ohms... 6.6660 | ie . . 
SA raw hens uitone 247296-LOOM... . , | Ik.......| POTEN TIOMETER: 100,000 ohms: modified 2 * * 
| exponential taper; taper A; type CS; Inter- | | 
ben __hational Resistance Co, | | | 
Dae MR Re a5 Hos ' 8Z6010-53., ain feo on roel | MRR eat -| RESISTOR: 100 ohms; 14 W; wirewound....... | a | * * 
3Z0010-27 a ecabee sais sa (cuban teres RESISTOR: 100 ohms; 1 W; wirewound....... l | Ny Ss 
Trea seuase sen BZ6015-29.....0... PI RESISTOR: 200 ohms; 1 W; wirewound...... Le el eles 
32Z6025-39......... i en RESISTOR: 250 ohms; 1 W; wirewound....._. 1) *]..} * fl 
Ver seacenise. BLAS25.. . Raced, RESISTOR: 1,000 ohms; 14 W; earbon.....__. CE el cle 
BB rece ieee SZ46120-2.. 0.2... ., We ae RESISTOR: 1,200 ohms; 1 W; carbon........_ L | lecal * Ieee 
i Liege aera i an 3£Z6200-12 ae aes PI......| RESISTOR: 2,000 ohms; 1 W; +5%;: carbon... 1 |) | coe Ge | eee 
Dera RO hehe o's SLU SLU LOY a een mn’ Me een es RESISTOR: 2,200 ohms; 14 W; carbon........ 1} * |. * . 
SR as 3Z6250-38......... TR aiiers RESISTOR: 2,500 ohms; 2 W; carbon.........| 4|*|,..] *|...| * 
Pet aaea teen terete aise BOO2( Om Ieiaa excuses IR......] RESISTOR: 2,700 ohms; 2 W: carbon......._.| L | fecal ® lease 
Bieta lerer asters 3RC21AHN3382M....) IR...... RESISTOR: 3,300 ohms; 14 W; earbon........| Ve |) Vaca |e eset 
WS occ BP Bd ion ke wave pias .| RESISTOR: 4,000 ohms; 1 W: carbon......_ ake ele a | a 
LGionstents evicecu S46470-13......... IR......| RESISTOR: 4,700 ohms ; 14 W; carbon........ L Sleep SPSS 
Biisratere ey yaaa s SAGO LO itis algae Wb Ekorareae b RESISTOR: 5,600 ohms; 2 W: earbon......... Oe [lise fe | eae 
tetany hina d46610-44......... IR......| RESISTOR: 10,000 ohms; 14 W; carbon....... oD: [eM ecescal) Sem see 
Bains 8RC3IBE103J..... PI.......| RESISTOR: 10,000 ohms; 1 Ws carbon........| 1|*(| | *| «| * 
aes tectoncchart hairy 646615-1..........| IR......| RESISTOR: 15,000 ohms; 44 W; carbon....... A lee) Se Se 
eed ate Was aches 4-5 346650-14,........ IR......| RESISTOR: 56,000 ohms; 44 W; carbon....... ee hea ee 
SOM TL ics 326662-7..........| IR......| RESISTOR: 62,000 ohms: 1 Wi carbon... | S/R || @ leek 
1, eee BTBGG2—2 ys cvreres| TRiace. RESISTOR: 62,000 ohms: 2 W: carbon... | 4} ae) [el «| 
BEDS CO dea oa asic o's ee dsaisca mars RESISTOR: 75,000 ohms; 1 W; earbon........ Ee eee de | aoe ie 
Tyree aie) $26675-10....,....| PI......| RESISTOR: 75,000 ohms: 2 W: carbon... 1) *|.f*#) ae] 
TENE 8ROBIBELO4K. ...| PI......| RESISTOR: 100,000 ohms; 1 W; carbon: TRG, 1. | * ||| «| | # 
, BT-1; dwg ES-20169. 
Se atiters nie caissavedis GUO AGO s'srcie exo] | Leva ales -| RESISTOR: 150,000 ohms; 1 W; carbon....... Le |e acerca |) al cnn 
rege water itaivats BAO LOO 2 ciate eaters IR..... .| RESISTOR: 390,000 ohms; 14 W; carbon...... Ll Si Esverail) OL AMG 
ee2Ub/Ol2 sia vc.| COeses Sie See l-cond #10; shielded h-v cable es ose horton laces * 
202(0B/C1l....... CO.,....| CORD CO-290: 1-eond or #10 shielded h-v l | Palelan inal sect * 
cable; 20 ft le, | | 
POOF id tees el itis CO.,...| CABLE: l-cond #2 stranded; SBRC........... 200 | sl areal ott 
BZ2060.8 oo a2 «| 80% -4:451 FUSE: BOsamp! 280 vicces Creo cc 3) lj) epee] 
372630.8.......... K30....| FUSE: 30-amp: 25 v; 114*x9¢".0000 1) *}|*e|*l« 
BODO seat foreclose EUs ces | a MOE Geos ae | ce len | Me a ee * 
C208 12-608 wales ANSI, K30 | LAMP: 12 v; 25 W; inside frosted............. Go [as oe \# 
6246820-5........../IN31, K30 | LAMP: 120 v; 60 W; inside frosted............ SOR eae > 
2O2(L/RBG...2 6.5 WVSUs aia) oY LO ys DUEtOMS 0 ae eee cet as Elec Serel eee = 
BUBTAB Ais tis 5s BEBO sress | SWARM NONE cy Sc rcsccuuer oolucu cous, Elicec| caleaalea pee 
3498292-10-1...... KS0.., CE Osetra er ys meee te a casper Ll rechasns eee lee lee 
SERIO sacle (ahays aceipien IK30,...| RHEOSTAT: 80 ohms; for azimuth control... . | i trie Peis | agen area ele 
BIS LOD oe aieltor st. | tore,» 0) MOTOR wine tiie aisy once de eeinoe ce cne. at Dicey cata | leucine 
5B508B-7......... 22 0 | AN OBO mitiehroomn occas iene Goseaceecceeeo & |avalvacn| Sealed 
PDO eas her iave ay aca-o 4) WEE oh big CHAIN E36) OD S10" litiac co eee e inne El aiats tae atlieers| rateliees 
DOG ee cwiceenes| dnees+es| GULP? wire rope:'s4" OD oo) vonsfecseo oe by al dey dll ee Bil emalitons 
PLO ey ess teaie a9 || USO ss nae) CCUM ELLO ME CMD DER aad soca cine ee | YL te ie ree ee 
DZBUULe as vere tn| | Ae a pao Eee TDG cate qungateae eke Rowena. De rere beacal ily uses aed ae 
QUAD BO coscirelerenas| | sO soc] (GHATS MuriD. cree oe ES 1 5 lea eke ee tae 
BOA orn ere wk K22.....| GUY: $4" wire; 10 ftls.............. Lee ; vl ate eee 
GAT Ona Liss: acese'scecn deel Be ie | SUM eet wires 204Gb Ta. ce cc oes ccs ee cock, DP onsdows levee’ 
| GL9D2 vice eos .| 22...) GUY: 84” wires 55 ft Ig. .....+..0.0+.+0.s cn, Pee cate ‘ 
Be OOS HL waka ees K22,...| GUY: 54" manila rope:'60 ft le... cic. ca ces Poles aleoclesete 
Op270B/Ho ss.) 1. Me hs [ORIG Re day IR NO cra rence raeomamecne Ata Oh Laboan bested eeceqien 
Doda sent mil E30) ERLE! Screen) A6Gie scans ewe uraen were se 2 Nae] seeleeialweotiee 
VS | 
G46918—-2...... erence (oO vette | ey LenS taht RB Me we et ore ores Meek | 2 ts i rallis-a'w latash eet 
OB270B/L5..... 6.5 Pigeons | dale Laps Ot ee” Chains camlan elms avons eieeioe Heel t aecal lees 
SEU SOD oe ceed aera ane (IRR WW WANN cen ecuers clecavaln Arinjevnhalsvtacne eraysweehas | 2 leyul sa coe | eee lest 
228401-5HP12.....| K80....| SHOCKMOUNT: monel metal............... BY eellte, Ute el See BNE 
OFBAOGHLe ccc eds ces K30....| SHOCKMOUNT: monel metal. .............. SN seal eae Doe tite 
| o78401-PH4.......| K30....| SHOCKMOUNT: part of shockmount for tubes. | Sy aie [sen 
POM RAN Aa na chal: SLRAUI EES LOIRE UO Mclain MMe ae ol wg eee ere ae 
POZSAOR Vor cele eo ISO Fe MO OCE MOUND icc causes oanaecuuns 4 sl eseel eal am 
978483-B813AJ,....| se SEO GRVLOIIN Eten Oe Cee ee ee Saat bests eloce ail eee | : 
C31 | 


SSS 





Nole-—Order maintenance parts by stock number, name, and description. Only maintenance parts can be requisitioned. 


207 


y, 





206. Maintenance Parts List for Radio Sets SCR-270-( ) and SCR-271-(_ )—Continued 
































| | ¢ Organi- 
oe zation 
; . o tock ad 
Reference Symbol ENS | Olmmnonent Name of part and description > ae 8 
2 |3l|aia S| 
eS ee tale 
= ¥ "o “2 
So =~|alola)a 
alee a 1) ee 
2Z8483-8145....... K30.. SHOGKMOUNL. 5.5. sae csielee aeajr elevemnre ps 1h, od ieee oes s, eye ee 
278483-812)......: Beate. LBHOCKMOUBEIED. oAcyniennecstrusecmee baa es 2 CO a ae ‘ 
6L81BZ04 ics es K30....| STUD: brass; 1014" lg; 56" diam............++. a * 
2Z9405-3........5: K30....| TH RMINAL BLA OK. eT a MD aire the tate h I | | * 
DLA eeu hae ease FCBA) nl DESIR IMTS A eS EA IK IRSS bye moive ose eres Sibiecn.e,e wines Dee athe * 
25270B/T10....... K22....| TURNBUCKLE: 14” jaw and eye 12” Ig...... 3 hy. a soll Sc! [eee ce 
323155-60-1....... COMES CABLE: SOONG stirs aauded #14; SBRC; 600 vy; LOO ascites | sara Veta ¥ 
neoprene jacket 
25270B/C12....... COA pe CORD CO-293: 1-cond #10; shielded h-v cable; Eddies Loca [aes ; 
100 ft Ig. 
28270B/C1L1.......+«: COS crocs CORD 0-200: 1-cond #10; shielded h-v cable; | * 
20 ft lg 
DBO ZS ie ence ete pees CO). 25, CABLE: l-cond #2; stranded; SBRC;600v...... 200 |. bn ¥ 
922660:3.. 020 eis ew ws K30 FUSE: 60-amp; 250 Vo... ee cee eee eens ole * |) Si) De 
GALOSU OE nie wiraawier K30......| FUSE: 30-amp; 25 v; 1247x960". .......s cess Bi *| «| * 
GLLGOO spe selon tes K30. FUSCA EL UPA Ra eter aiilthcieta dav mre alk eon. pcs spneitive's-4:BaUd ae * 
62Z6812-6........6. K31 Jk: 30| LAMP: 12 v; 25 W: inside frosted... ..... 0.0.0.4. 6 cal one . ") 
6Z6820-5.......... K: 31, K30!| LAMP: 120 y; 60 W; inside frosted..........-. Tid Vancill Wansee eee be . 4 
28271 (RSG. 66's K30.. SWITCH: push POREEGORN poor eisoniz o eieraisiereieves scoseck 1 * 
3Z8146-A, . 2.6.66. FRO ee ail) SERV RRO LIG LU vipcace le ehytatarere es nccet ore Gretetpon eve nisenauels Il * 
3Z982902-10-1.....<| K30....] SWITCH::60-amp} 230 Vo... ic cee eee ee. 1 * 
LEM vce Seer K30....| RHEOSTAT: 80 ohm; for azimuth control. I + 
BAVC Usiere aw \nreroit oe K30 pics. | CUSHION? TUDDGr es. ci si0cacirns setenv bine isles I * ‘ 
GAOT Ay c.\i9.4 alee 1, Oey FG BY EST 2) 716) 0. SA PRAIA oP aE DA RR Tac pee see eRe l * 
GLADZO No gacb eee Me K30....| GUARD: lamp..:,..... yaaa asa aa) ota' iiatat ta (Pa 3 * ‘ 
GLIA wonresspieieietie K30....| HINGE: sereen door spring........5....0 0000. 2 * 
6Z6918-2.......... K30.......)| LATCH: Tg? xg", ees ee dey eieea oie anes 2 + a 
SE AIGOB 20 eo oe CIRO en] SOR EAMES IDs, ong st sls o.cus: peer eiinse oe a0 KO Re Or$ 2 * ig. 
228401-5HP12..... K30......| SHOCKMOUNT: monel metal... ........-..5. 4 * mo 
2Z8406-1....... 66. K30....| SHOCKMOUNT: monel metal... ............ 4 * = 
228401-—PH4....... K30....| SHOCKMOUNT: part of shockmount for tubes. 4 * ° 
BLOB 5 e506 oskie enters TB ceed RET CCR AULA ERIN EO). Fevath prbucicuste diaverovarin se inte cnaxesie 4 + j 
278483-812J....... BS kcal BHLOCKIMO UIE surg oorecee essere pear eenatave lessen ac + * ; 
DTA SACRA is <yiieops ASL ceo} SOL CIO ISMN iss co aos ty ace, pale oe pieronetn opie fess racear’ | 8 * u 
2Z8404-1.......55. TBO cer) PLO IRB O GINS is cata cra nisis eh a anatara-p pissin nace 4 + c 
27SASe-SlAdees «ove | KOO. 2} SHOCKMOUNT wiecciaiccs wc ase oie ecleseces 4 * 7 
GUBLSOR: csscsieces K30....}| STUD: brass; 1014” Ig x 46" diam............. 4 * Xia 
2Z908-35 cie woes KS0i39::.| ER MINAG BLOCK: ssc x diwrte ass we secs | 1 * oul 
DHASO eeeeNirn DAS eal KS0 220) DWRMINAT BLOCKS facsccscvcs lectin sik aawib alas Ler * -s 
OH2142. 22. ee GOON ga CABLE: #12; RWSB; white; 600 y.........-. 100 |, * os 
SSA ids ocs'vee COP hs CABLE: SEOn #12; RWSB; black; 600 y,.) 100 |: bdbaelton _ $F 
1825.90 51 Cone. CABLIE: 1-cond; stranded; #14; RWSB; green; 140 [eettresterelees = ‘ian 
: 600 V. af i 
3193151.3-420...... COT ae CABLE: 1-cond; stranded; #14; RWSB; white; | 75. | | * 
; 600 v. 
3H3141.6-420...... 1 OO esereis CABLE: l-cond; stranded; #14; RWSB; red; | 100 | ole + 
600 v. - 
LI OOD iste <uiv9 | OO ict CABLE: 3-cond; #0, with ground return; Park- | 100 |...)...)...}...| * 
| ok nonmetallic; type RJ; with ground wire | 
600 v. 
LISSO4 Ss crass wavs issesers O@izreas CABLE: 1-cond; stranded; #4; RWDB; white; 20 wel ae 
? ? 
600 vy. | 
3H3151.5-168...... “OO.wia CABLE: 1-cond; stranded; #4; RWDB; black; 26) arate al onl 
600 vy. 
3813151.10-240. ... . | CO Niecy Cae l-cond; stranded; #8; RWDB; white; 70 . 
600 vy. 
NESS Ae oe ceteris ECn, A CABLIS: 1-cond;: stranded; 48; RWDB; black; 70 z 
600 y. 
SEBIEOS72 oun ccuvecas Kee S ve BLE: l-cond; stranded; #10; RWSB; white; OU) orate eileen tears ’ 
; 00 vy, 
3103140.1-384...... | OOo sas | 5 ce te 2: l-cond; copper; £10; stranded; RWSB; | 100 |... l a, 7 
Mack; GOO vy, 
313151.20-252..... WOO) acest, | CA ; ABLE: l-cond; #14; RWSB; NIC; 600 v; BE iaea lis | ; * 
orown. 
1B814.24. da ratbastaastae | OA wre CABLE: 1-cond; #14; RWSB; NEC; 600 v; blue.) 200 |...).., a a 
1B3018-62. artintalave fee WGA Moasen9. CABLE: 6-cond: LES RNA ice e MNS Pitino ciacdis way Oe Be 1 aid coger phn |daae TSE 
OWOLEL=1380 iss | OOS 6 CORD: 1-cond; 4" insulation; 15 ft lg; molded reat. oo Lanes oeeen eae 
; eee | terminals; high-voltage. | 
| 3E3141.1-300...... NGO... ca, cares proms #10; stranded; 25 ft le; terminal Le : abies i. este 
Se Ee PR EY 
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206. Maintenance Parts List for Radio Sets SCR ae ) 
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| Note.—Order maintenance parts by stock number, name, and description. 
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| Organi- | 
Aa ration aa 
Sienal Corps Major 2 stock = 
Stock No. Component Name of part and description ae | 2 
a | 33 el | els 
q |2| 8] 812/38 
| | & | #\S/a/4|A 
| 37, iis pee ig | FUSE: 30-amp; 250 v; cartridge; renewable... | Tee [et AP ie 
301 
321905-30.......++ a FUSE: 100-amp; 250 v; cartridge; renewable. . .) | Sipe | a) 
tD1 | 
23030-2.....-.++. BD, | LINK: 30-amp; 250 v; for fuse 3Z1903-30.....| 12 | * Jes. *| *] * 
J11 
BOLO piesa © ain notion: Bee LINK: 100-amp; 250 v; for fuse 3Z1905-30. . fe: lace] eel 
BDI11 
SFS150...... +> BD99, METER: 0-150 vj-a-c. ec. cee eee weet ea eee | SMS TU) cal as ate eed 
BDI11 | | 
992708 /M1..... .:. Boe ; METER: 0-150 v; a-c; comst v..........25565 Fi Aer ll Sem atest Me 
BD11 
BELO i sores a iaiecere BD99, STARTER: De-ion type 709 for Starting Box | By el el ea, etal 
| BDIi1| — BE-80; WEMCO. | 
Sratii=81 vocnae es | SWITCH: rotary brush; 100-amp; 250 v....... Le eces peed See eae 
3D111 
98270G/C12....... GO ees | CORD CO-293: 1-conductor; #10 shielded high- f | Leectafanestel ie 
voltage cable; 100 ft long. 
SSo70B/C1IL......-.+ CO%....s CORD CO-290: 1-conductor; #10 shielded high- Tl lees eect csed en 
voltage cable; 20 ft lone. 
LIBS otic cmasettrcnte SORE aa CABLE: 1-conductor; #2 stranded; SBRC..... DOO | elses | see] eat ’ 
814036-360-2..... i SOK ois pa CORD: 1-conductor; #16 stranded; SBRC; 600 200) ctllncese bauecr te , * 
volts, | 
OS270B/O4. acces CO.....| CORD: 1-conductor; steel; #4 stranded; bare...) 150 |. I. soem ees . 
1B7818-2.......... CO eiiccis CORD: 2-conductor; #18 stranded; shielded, Clee A cs Paced pena ee 
rubber covered; 600 volts. | 
DTG Sekaraelag sree K64. CONTACTOR: 208 volts, 60 cycles. ...+-.-<5: Bo cenlera lace hereon, 
776721 /Le evens s| G4. CONTACTS: set; for contactor item above... .. Ti leadvncel ee tees 
DTG ieee cueataarecets K64. CONTACTOR: complete WIGE COU a-w vv cee ent te [asst seeell avatedttcranee (ae 
| Set OVeef La wer eres! WO, CONTAC IS: set; for contactor item above... Lessig fare Secale 
WN BEOBO TB see snes K62....| SWITCH: 2 contacts, 10-amp......--.-+-.5455 fr aeal eee lial 
BZORBST—A. ww eee K62. SWITCH: spring plunger type; normally CHOSCO: Loe wcae-0f) we Peete ee Lisgeeal 
BA9B27 RB... seen ee KX62 SWITCH: spring plunger type; normally open, .'.... a Hal Dexter 
$Z9892-10.1....... K62. SWITCH: safety; 60 amperes; « S-pole; altered. . Tlie Uh el Sead eles 
SAR146-A.. 12.662. K30. SWE GH Tigi baa aincicailen gash sie a ciatelancep sys Lei ; elitr Sele 
5BBS08 B-7 . 6. K64, ANGHOR: mushroom... 0.0... 0200s | Fd cctless oct! [bere degrades 
GFR ce coainnuies K64. CHAIN: 34” OD x 10" long. .... oSipeeeranieaen 1 Diet leccsedopelie 
Be OG soc scats ewe K64. CLIP: wire rope; 24” OD... .eecscee anes eee ‘a el | CLS es 
DEV seialalstice lass ataren K62....| CUSHION: HADDOR. ho fads cx ona seen L: becca aie eeeleree tes 
BUSBOL ose enneorse| TEA 1c 1) TSR SEED HANU oN wd eslersiewis donee Sie 1 leafs CAs 
GZ40205: cscs 2 | K62...,| GUARDz lamp... soe esc cesereerer ees pelos Alcs slew 
GTO DU rs sce dares ee K64....| GUY: oy Wewire, 1Of ONG. 64. 6 oe ee eee I. |prcastsss [eter boned 
647951 .| K64,...| GUY: 34" wire, 20 ft long.......--+- eer e eres t leeaeclisubestl 
Beene ee te aoe, KG4....| GUY: 5) ¥ wire, | Re THOME se x acc tore rains ecencwe als 1 | ecghecs  eeadceweed lan 
BZ7T9IB=L 0. ees K64....| GUY: bg” manila rope, 60 ft long. ........-.+-- El. classes 
2S270B/H5........| K64.....| HOOK: size 34".......ceers eee eee ene ewe ns Si) los ponieod ie 
Geet eaaretearswacciee K62, K31) HINGE: screen door....+. +. Sapebiion Wakeale ponratenaea i) ll Si Mealeeay ee 
GZ6918-2.......... K62....| LATCH: 1794” x 26" Sep irgtrtaseataiaiavatars ecapalererecs sts 2 es Latest 
28270B/L5........ K64....| LINK: lap; for SAU aban ance ie ca seen one beiavacsioe | Led ns eee . 
61,20506-205.......| K62,...| SCREW: wing... .s.sssece16 Were ee Deda ete Me lie 
| 228401-5HP12..... K62....| SHOCKMOUNT: Monel metal. ......5......- ln cdl lec ee RS 
OT BANG T ssc oes K62....| SHOCKMOUNT: Monel metal..........+.+-- 4 |ivs|ene|vendeen| § 
248401-PH4. . K62...., SHOCK MOUNT: part of shockmount for tubes. & bcelics aaoleseie 
OT BANS daiwa aiiabonianns cls SHOCK MLOUN Dace caicncosisrea mementos: OA ck Hgaleraleleeniie 
278404-1.......... FAs SSO O TIED cicero wie coyeroraceroia ites) erecngnecesete A Nea aslleraed ein 
278483-S13AJ..... K62,K 31 SUT CE MGUY Eos aiecc-a ie ucenks era prere wi olwiataerecereyain BaP aee lea lleeates Ne 
248483-814J....... K62. SETI GRE UEING Ec wetecereta terete ete rarkcice ase aatnatnie Onis F Hed Rieatl Beebe eee [neces 
| 248483-812J....... R300. SHOCKMOUNT........ 5.5000 siseeeneneees | ol lee adie 
6131304...........| K62....| STUD: brass, 1044" long, %" diam........... Mi Lic be oap tell emiedies 
PAG K62....| TERMINAL BLOCK, . Ree ira g neat oie aan aed cepa ae £2 ove Pevell catia sey ees 
VAG A Gn Rich ae Read ....|PBRMINA I BOCK acre ae cisstne ys sictele ata 1. cthaarall Ged een ee 
9S970B/T10.....4: K64....| TURNBUCKLE: 14” jaw and eye; 12” long. . aL une aoe eee 
BRBO208. 5 scan KG4_._..| MOTOR: winch type (K64)..........5--..05- 1S Vane | alloca 
IS2TOB (CIS y ccs. 4 CHO eases 3 CORD CO-295: 1-conductor; 210: shielded high- toe leon ee | : 
; voltage cable; 100 ft long. | | 
28270B/CIL....... i One CORD CO-290: 1-conductor; #10 shielded high- Dat Aeere eve: |eorlae 
| voltage cable; 20 ft long. vag) 
1B802-3 x hao aridt setae CO, meas CABLE: 1 1-condue tor; #2 stranded; SBRC...... SN by hate eee toad 
314035-47.........| CO.. CORD: 1-conductor; #10 stranded;  high-volts ae Lal Co lddaliaalonaien 
cable; 30 ft long. Ha Mtoe] 


Only maintenance parts can be requisitioned. 
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